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THE PARK AVENUE IM- 
PROVEMENT IN NEW 
YORK CITY—THE TEM- 
PORARY HARLEM 
RIVER BRIDGE AND 
THE MOVING OF THE 
MOTT HAVEN STATION, 
We have recently il- 

lustrated some of the 

operations which are 
now in course of execu- 
tion for the Park Ave- 
nue improvement in 

New York City. As we 

stated in the article re- 


ferred’ to, which ap- 


peared in our issue 
of April 28, there 
is included in these 
changes the erection of 
a new bridge over the 
Harlem River, to re- 
place the present one. 
In order to give the 
railroad transit across 
the river while the new 
bridge is in course of 
erection, a temporary 
drawbridge and _ via- 
duct has been built, 
crossing the river to the 
west and north of the 
old one. The tempo- 
rary tracks diverge 
from the present line 
some distance south of 
the Harlem River and 
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‘return again to the ex- 


isting line north of the 
river in Mott Haven. 
Some years ago, when 
the necessity for an 
auxiliary draw bridge in 
thethen existing bridge 
over the Harlem. be- 
came apparent, which 
necessity was brought 
about by the liability 
to injury of the rotary 
draw in regular use, a 
tower lift. drawbridge 
was added’ purely as an 
auxiliary. This gavean 
opening of 50 feet span, 
available in ‘emergen- 
cies, and éonsequently 
was but little used. 
Eighteen months ago, 
after :the present im- 
provements had been 
arranged, it was deétid- 
ed to utilize the tower 
of this draw for, the 
temporary bridge, mov- 
ing it to the new line 
and adding thereto a 
new lift span, so as to 
supply a drawbridge in 
connection ‘ with the 
viaduct. The operation 
of moving the tower 
was described in our 
issue of December 31, 
\Continued on p. 296.) 
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‘| to the aggregate wealth of the world more value than 
1319 | existed fifty years before his birth. Now he has got; 
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THE BICH AND THE POOR. 
During the last few weeks our country has been the 


Pipe Lifting by ‘Ripansion; 
An interesting illustration, to be commended to the 


scene of a series of pilgrimages, all directed to the; Dotice of popular lecturers, of the old aphorism that 


shrine of the Federal capitol, and having for their ob. ! 
ject some mysterious alleviation by governmental 
methods of the hardships of the poor man’s life. The 
central idea underlying these opganizations seems to be 
that as monev is the embodiment of man’s possessions 
and opens up to him the road to happiness on earth, and 
as the government possesses the right to coin money in 
its ;nints and print billsin its printing offices, that it 
also can be for the nonce the creator of money. The 
members of these pilgrimages, termed Coxey’s Army, 
Kelly’s Army and the like, propose to go to Washing- i 
ton, and by their presence to give soimposing a demon- 
stration as to influence legislation in the desired direc- 
tion. One scheme is to haye the government issue! 
bonds, bearing no interest and payable in install- 
ments. 

Whatever one’s opinion may be of the right of a man 
to be rich, it is far from clear how the proposed issue 
of bonds could be conducted so as to produce any good 
effect. As the world is organized and as humanity is 
constituted, there will always be rich and poor. The 
distribution of wealth may seem unjust. The deserv- 
ing inventor who has worn his life out in devising im- 
provements in mechanical things, the scientist who 
has worked for hours evolving in the laboratory new 
chemical products, the bacteriologist who finds a 
panacea for the most dreaded diseases, certainly rank 
as the benefactors of humanity; but the history of the 
world shows that it is precisely these classes who re- 
ceive the benefit least commensurate with the value of 
their work, when its importance to the rest of hu- 
manity is considered. The inventor invents and pat- 
ents and the capitalist makes the fortune from the in- 
vention. This is the story repeated over and over! 
again. Yet unjustand severe as it seems, thisis the 
definite lot of humanity, and there is no probability 
that the cure of inequality of fortune will ever be 
discovered. 

The typical inventor invents because he has to, and 
he may hope to reap a modest reward from his work. 
Whether he does or does not, his very genius will not: 
allow him to be idle. The apparent injustice has to! 
beendured. But in spite of the communistic tenden- 
cies of the age on one side, and of the undue accumu- 
20} lation of wealth by the few on the other side, ex- 
a aapes sometimes appear where the benefactor of: 
‘humanity from the standpoint of scientific or me-: 
chanical advancement meets with an adequate re- 
ward, Inarecent address before the old New York 
society, the General Society of Mechanies and Trades- 
men, Mr, Abram 8. Hewitt, well known from his 
prominence in the iron industry, as well as from his 
political record, gave a most graphic presentation of 
the results of the work of one of the world’s greatest 
benefactors, Bessemer. We quote from the concluding 
portions of his address : 

“You all know about the Bessemer invention of 
steel. It was made in 1855 by a student in his labora- 
tory. He propounded his idea to the world, but it 
took fifteen years before it was successfully put in 
operation. I know Mr Bessemer very well. He isa 
modest man who never sought to make a fortune, but 
he has taken the rewards of his great invention, and 
he told me the last time I saw him in London that he 
had got out of his invention £2,00),000— nearly 
$10,000,000. The contribution which he made ,to the 
! world by that invention in the saving it has effected 
:in the ordinary operations of society is simply incal- 
‘culable. If I were to say we were saving $1,000,000,000; 
a year in this country alone as the result of that in- 


larly in the transportation of the goods and the 
products of the country, I should certainly underesti- 
mate the amount, And now Iam going to say some- 
thing even more surprising. Taking the world together, 
the saving effected by that invention is greater than 
the total value of all the movable capital of the world | 
one hundred years ago. i 

‘““One man, bya single invention, has contributed 


‘of water. 


‘ten millions of dollars. It is a great sum. He will: 
leave it to his children, who have done nothing, have| 
contributed nothing to the acquisition of this money. 
Whom hashe robbed? Whom will his children rob ? 
Who would be the gainer if he had never received 
one penny for his great discovery? How much would 


15300|the distribution of his $10,000 000 over the face of ; 


society add to the fortune ofany single individual, and ' 


all mankind ” 


—  —— 


Waterproofing Fabrics. 


According to Holfert’s process for waterproofing ifab- 


> sssta rics, the materials are first passed through a bath of 


gelatine, then exposed to the action of formaldehyde 


“knowledge is power,” as well as of the more modern 
‘definition of science as “organized common sense in 
regard to things,” is supplied by some recent proceed- 
ings of Mr. Howe, the engineer of the Clay Cross Col- 
lieries. It is reported that some weeks ago the second 
pipe from the bottom of a 64% inch rising pump main, 
140 yards long and 30 tons in weight, in one of the Clay 
Cross pit shafts, broke off at the branch connecting it 
with the underground pumping engine. The whole 
weight of the line of piping rested upon itself, so that 
it was a question of how to get the broken member out 
and replace it. Mr. Howe decided, with the concur- 
rence of Mr. Jackson, the manager, to lift the pipe 
column by the force of expansion due to steam heat. 
Accordingly, a cross beam was inserted in the shaft at 
a height of 60 yards from the bottom, bearing close 
against the defective main, and not far under one of 
the flange joints. The pipe being then empty, steam 
was turned into it at the bottom through a 14 inch 
pipe and regulating cock; and in the course of an hour 
the main had moved up 24 inches at the point where 
the cross beam was fixed. The main was then secused 
to the beam by strong clamps, and as soon as the 
weight had been taken in this way, steam was shut off; 
and the pipes, contracting, began to lift the broken 
end from the pit bottom. The broken pipe was 
changed for a sound one, and steam again turned on 
until the clamps could be taken off. The time occu- 
pied in the operation, from first turning on the steam 
to restarting the pumps, was only four hours ; and the 
operation was effected without a hitch. 
ooo 
Dr. Brown-Sequard’s Orchitic Fluid, 

The death of Dr. Brown.Sequard has served to rez 
vive in some minds an interest in his orchitic fluid, in 
which the great physician had himself much hope. 

The Lancet in a recent number publishes some sig- 
nificant notes upon experiments with the fluid made 
by Dr. Guy M. Wood and Dr. A. J. Whiting, both 


| physicians to the Hospital for the Paralyzed and Epi- 


leptic, Queen’s Square, London. 

The fluid used was obtained directly from Paris, 
through Dr. Brown-Sequard’s personal kindness. The 
injections were hypodermic, made with a Koch’s 
syringe, kept aseptic in absolute aleohol. The dose 
was from one gramme of the fluid to six grammes, and 
:in all but three cases, diluted with an equal quantity 
Except when the doses were large, no imme- 
diate effects were perceptible. In those cases some pain 
was felt at the point of injeetion. 

Twenty-three patients were treated. In eighteen 
cases there was no change from the treatment ; three 
patients were slightly better ; two were worse. 

At the beginning of the observations several patients 
said they felt better after the injections. At the sug- 
gestion of Dr, Buzzard, two women were given daily 
injections of two grammes of distilled water unly, for 
three weeks. Both the patients declared that they 
felt decidedly better after each treatment, though of 
course there was no change in the physical condition. 

The physicians, therefore, conclude that in all the 
cases treated, the sensation of being better was due to 
the mentaleffect of theinjection andnot to the orchitic 
fluid, and they do not think that the results obtained 
warrant any further trial of the remedy. 

SS a a 
J. 0. Davidson. 

In the death of Julian Oliver Davidson, the art and 
publishing world has sustained a severe loss. Born in 
Cumberiand, Maryland, in 1858, he early exhibited a 
talent for drawing, especially of marine and battle 
scenes, His pictures were characterized by life and 
spirit, and as an artist he soon rose into prominence. 
As an illustrator he was well known; he worked for 
the leading magazines and weekly papers. For many 
years Mr. Davidson designed marine views for the 
SctewTrric AMERICAN, the last occasion being views 


| of the Vfgilant and Valkyrie, published in the issue of 


October 14, 1898. Mr. Davidson died at his Nyack (N. 
Y.) home on April 30, after an illness of several months, 
Sen ee 
Peroxide Bleaching. 

This is the invention of Konigswarter & Ebel], who 
; recommended the process for the bleaching of straw, 
wood, and similar fibers. To 100 liters of soft, cold 
water, 1,600 grammes of pure crystallized oxalic aci@ 
are added, and then 1,000 grammes of peroxide of 
sodium are slowly stirred in. The liquor, when this 
isdone, will still be acid, and must be made feebly 


how much has his invention added to the fortunes of ‘alkaline with silicate of soda or with more peroxide. 


The stuff to be bleached must be clean and free from 
grease, and is put into the alkaline bath of the mix- 
ture and kept in it until bleached at a temperature of 
from 90 deg. to 100 deg. F. It is then rinsed and 
freed from any traces of yellow in a weak acid bath, 
tartaric, for instance, or by slow drying in the open 
air. The above bath can be used over and over again, 


in a gaseous state. The gelatine is thus rendered in-| and to save time may be made stronger. An economy 


15905/ soluble and imparts water-resisting properties to the 


issi3._ fabrics. 
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oxalic acid. 
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The Role of Microbes in Society. 

The Revue Scientifigue publishes an address upon 
this subject, before the Society of Anthropology, in 
Paris, by M. L. Capitan. : 

Quoting from an address before the same society 
by the distinguished scientist Broca, he speaks of the 


gradual overcrowding of our planet, ‘and of death |crobesof intermittent fever. 


as necessary to make room for coming generations. 
After showing that the decomposition of dead matter 
is also necessary to this preparation for new life, and 
that the process is the work of microbes, M. Capitan 
thus continues: ‘‘ Microbes have an important role in 
digestion. Ordinary digestion takes place in the 
stomach and intestines by means of soluble ferments 
secreted by organic cells, which attack the foods, sep- 
arate them, and make them fit to be assimilated ; it 
is work similar to that of microbes. But the digest- 
ive tract contains great quantities of microbés con- 
stantly brought in by food. They multiply indefinitely, 
and play most complex roles. They necessarily take 
part in the digestive phenomena, as aids in the break- 
ing up of organic compounds, and, again, they are 
the only effective agents to that end. M. Duclaux, 
insisting upon this point, says that certain kinds of 
cellulose can be attacked by microbes only; no or- 
ganic juices have that power. M. Pasteur cannot con- 


ceive of the possibility of digestion where microbes ' 


do not exist. ; 

The purely chemical work of the microbe is enor- 
mous. What we know about it is nothing in com- 
parison with what it must be. Every kind of microbe, 
every race, every variety, is charged with a special 
function ; the division of labor is pushed to the ex- 
treme limits, so that for any chemical reaction what- 
ever to be realized, the microbe makes several at- 
tacks. Each variety takes partin the work, begin- 
ning a partial separation of the matter, which is com- 
pleted by another kind, and this goes on until the or- 
ganic matter is reduced to its elementary constituents, 
or to.astate of sufficient simplicity for the plant to 
assimilate it. 


. 


Further, as old as the world, contemporary with the 
first generations of vegetables, the microbes have con- | 


tributed materially to the constitution and formation 
of the geological strata. Microbes made the peat 
which later became coal; they had their part in the 
complex work of precipitation which made the great 
beds of caleareous deposits; they played their part 
in the complex reactions which resulted in the 


deposits of sulphur, iron and many of the other: 


metals, : 

Industrially, the chemical work of microbes is often 
utilized by man. Two,typical examples may be given. 
First in the preparation of indigo. It is obtained 
from a wood cultivated in India, Japan and Central 
America. 
which is removed by washing with warm water; this 
indiglucine is then submitted to special fermentation. 


The microbe separates it into indigotine and sucrose. | 
The indigotine, which is white, is oxidized by the re- | 


action due to the microbe, and is changed into indigo, 
with its blue color. 
impossible without these peculiar reactions produced 
by microbes. 

Again, the chemical action of microbes is illustrated 
in the preparation of opium to smoke. But 
it is especially in the preparation of many of the 
most indispensable foods that certain mécro-organ- 
isms, thus domesticated (¢. e., in the preparation. 
Tran.), show themselves incomparable chemists. 
Without them these different preparations would be 
impossible. Such is the case with bread, alcohol, wine, 
beer, the different milk ferments (koumiss, kephyr), 
cheese, sour-krout, etc. 

‘I cannot show you in detail the part which the 
micro-organisms have in the elaboration of each of 
these products. Besides, you all know what character- 
izes bread. Yeast is the principal agent in the fermen- 
tation. There are milk ferments, aud many other kinds 
of microbes. For alvohol, wine, and beer there are the 


different kinds of yeast, with the addition of various: 
microbes and their numerous diastases, which, as the; 


case may be, separate the molecules of starch and 
change them progressively, by successive separations, 
into dextrine,'glucose and finally into alcohol ; oragain, 
change sugar into alcohol, or even, separating from 
the malt, make alcohol, and finally make the complex 
products, wine, brandy, and beer. I have 
spoken thus at length about microbes and I have not 
yet presented themto you. They are, as you know, 


very inferior alg@ formed of one cell, generally with an: 


envelope. They live almost everywhere upon and in 
living creatures, in the soil, water, upon solids, etc., 
multiplying with extreme rapidity. They have very 
varied actions, often useful, as you have seen, or, on the 
contrary, hurtful, as you will soon see. 

Sometimes they take a rounded form, are little 
spheres with a diameter of about a half thousandth of 
a millimeter. Sometimes they are isolated, and, again, 
they are in strings composed of a more or less consider- 
able number of grains. They may present themselves 
in the form of little sticks from a half to one or two 
thousandths of a millimeter in diameter with a very 


This plant contains a sugar, indiglucine, ' 


And this preparation would be: 


. they show the occupation may affect the organs, cre- 
‘ate actual diseases, or induce such a state of health 
- necessary to mention that dreadful form of poisoning, 
: alcoholism, which produces its effect upon kidneys, ; 
‘heart, liver, brain; alters all the internal organs and 


/ often useful as we have seen for digestion, most often | 


variable length, thus forming, sometimes, short stiekal 
(tuberculose), sometimes long threads (charcoal en eud- 
ture). The little sticks are immovable, or, on the con- | 
trary, movable, rigid or curved. They may take the; 
form of a half circle, as in the cholera microbe, or they 
may present themselves ina spiral form, as the mi- 


: ‘They generally color easily with the aniline colors. 
| Finally, when they are placed ina medium suitable for 
; their culture, such as bouillon, peptonized gelatine or 
jsolidified blood serum, they multiply in great abun-.' 
dance. These elementary facts give youa general idea | 
of the morphology and biology of microbes. You know 
them now. I have shown you how they may be useful 
in society. Now let us see how they are harmful. 

If microbes decompose dead matter, they may also 
; decompose living matter! Certain kinds especially 
;have the power whichis called virulence. They are 
icalled pathogenes, that is to say, they may determine 
j the diseases. Every kind of microbe, moreover, pro- 
duces a special kind of disease and has a power which 
varies much, according toa number of circumstances. 

But the microbe cannot alone make the disease ; the 
intervention of the organism of the subject in whom 
‘ the disease is to develop is necessary. If you please, 
‘following the forcible comparison of Professor Bou- 
chard, the organism is a stronghold, the microbe is the 
assailant, the struggle between the two isthe infectious 
disease. 

Thus the condition of the organic domain, which the 
microbe seeks to invade, is important. In fact, if the 
person is very well, -he offers a great resistance to mi-- 
:erobes. If, on the contrary, his health is not perfect, 
it is a. stronghold poorly defended, and the danger is ; 
‘great for him. For, as M. Bouchard has said for a 
long time, a person does not become ill, except when ; 
he is already not in very good health. But there are| 
many means for getting into bad health. One may 
change his health by a number of processes, which 
‘may be summed up, essentially, in two grand classes : 
: Troubles of organic functions and disorders of tissues. 
Many of the processes leading to the production and 
development of disease are directly dependent upon 
various social influences. Do you wish some exam- 
ples ? 

Wealth, like poverty, isa powerful agent in disease. 
The rich man, from his frequent overeating, his want 
of exercise, his excess of comfort, easity acquires obesi- 
ty, the gout or diabetes ; his kidneys, his heart, are fre- ! 
quently affected. The poor man, on the other hand, 
‘from want.in its different forms, from overwork, ex- 
posure to inclement weather, or want of cleanliness, 
may suffer from various derangements of the internal 
organs, the lungs, the liver, the kidneys, the bowels, 
etc. He has, like the rich man, a special pathology in 
certain points and very different from the last; a pa-; 
thology, moreover, due absolutely to his social condi- 
: tion. 

The occupations create also special diseases. They | 
may poison those who engage in them. Lead pro- 
duces chronic poisoning among those who handle it 
: (painters, printers, manufacturers of white lead) ; it 
:is the same with mercury (silverers of looking glasses, ; 
'gilders, hatters). Every poison produces its special 

effect upon the system: lead upon the kidneys, the 
intestines, the brain, and mercury upon the brain and 
the nerves. These examples might be multiplied ; 


as to facilitate the invasiou of the microbe. Is it. 


thus prepares the way for disease-producing mi- 
crobes ? 

All the natural cavities of the body opening exte- 
riorly (the nose, mouth, alimentary canal) are filled 
with microbes that come from without, borne by the 
air or foods, and subsequently multiplying. There 
|are even some for the skin. In the midst of these, 
there are others which are the remains of previous in- 
fectious diseases which have attacked the subject ac- 
tually cured. 

All microbes, in a normal] state, live a latent life, ; 


‘inoffensive, thanks to the resistance of the cellular 
_ lining of the organic cavities, thanks to the activity of; 
‘ the white globules, zealous defenders of the organism, 
thanks to the chemical action of organic liquids. But’ 
_when various circumstances, external conditions, or: 
internal ones, modify these elements of defense, alter: 
, the texture of linings (as in the case of poisoning from, 
_ the occupation), or when one or more of the microbes 
take a sudden virulence, then the barriers of protec- 
tion are broken, the microbe enters into the interior of 
the tissues, and may determine the greatest variety of 
diseases, from pneumonia to erysipelas, meningitis or 
an abscess in the liver. 

The microbes which live outside the organism have 
equally diverse origin. We have spoken already of the 
innumerable varieties living in the soil, the water, and 
on plants which play such numerous and important 
roles, Certain ones may, under the right conditions, 
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take ona disease-producing power, and. determine @ 
disease, but there are others which, disease-producing 
by profession, have been eliminated from diseased 
organisms, and instead of. having succumbed have 
fallen into the outer world, have adapted themselves 
to new places and live another life, it may be in the 
earth or in water. They are all ready, when introduced 
by food, or by respiration, to penetrate anew, into a 
living organism, to develop there, if the circumstances 
are favorable, the disease which they characterize, 
such as is the case with the vébrion of cholera or the 
bacillus of lockjaw. 

To these innumerable special causes of infectious dis- 
eases, the invasion of microbes and their development 
in the organism, hygiene may oppose numerous Means 
of protection or of defense. Thisis the role of pro- 
phylactics. On the other hand, medicine may aid the 
system in struggling victoriously against the microbe : 
this is the role of therapeutics. But upon these two 
points the social influences have an important bear- 
ing: the place in society of the patient may modify 
profoundly these preventive measures and make 
them effective or insufficient, according to circum- 
stances, You see, then, though I have given 
only a simple outline of tt, that the role of microbes 
in society is immense. 

Bad or good, hurtful or useful, all have a role which 
is, on the whole, indispensable to the regular evolu- 
tion of society. And, however paradoxical that as- 
sertion may at first have seemed, I believe I have 
given you a clear demonstration, and in closing, I may 
formulate it thus: Society could not exist, it could 


. . 


: not live or subsist, except by the constant intervention 


of microbes, the great carriers of death, but also dis- 
tributers of matter, and thus the all-powerful carriers 
of life. 
—_ ge 
Miscellaneous Notes, 

Nature reports that the Czar has authorized the 
trial of tea culture on the eastern borders of the Cau- 
casus, where the temperature is about the same as 
that of the parts of China where the plant thrives. 

Les Annalen de Physikalisehen Central Observa- 
toriums, of M. Wilds, reports that a temperature of 
—69°8° C. (157°64° below ‘zero, Fah.) was registered at 
Werckojansk, Eastern Siberia, in February, 1892. This 
is the lowest temperature which has ever been regis- 
tered on the surface of the earth. 

The Hungarian government has established an In- 


istitute of Bacteriology at Budapest, intended to 


facilitate the scientific study of infectious diseases. 

Natural Seience deplores the fact that there is no 
laboratory for psychological experiments in England, 
and speaks of institutions of this kind which exist on 
the Continent. Revue Scientifique (Paris), comment- 
ing upon this, says ‘‘ there is only one such laboratory 
worthy the name in France,” and adds, ‘‘ It is in Ger- 
many, but especially in America that these institutions 
are well established, and any one in England who 
wishes to start one must look to these two countries for 
his inspiration.” 

The University of Edinburgh has taken steps toward 
some notable improvements. It is to have two new 
halls for public ceremonials; a third one is to be built 
as a dormitory for the women students; a chair of 
public health has been endowed ; and, finally, a field 
for athletic sports has been bought at a cost of $45,000. . 

The Canary Islands possess not only the most won- 
derful climate, but an extremely fertile soil. The only 
difficulty in agriculture is the want of water. It has 


-lately been found that there are great quantities of 


water in cavities of the mountains of Teneriffe. An 
English company has undertaken to get it out. They 
find that boring to a depth of a hundred feet is enough 
to procure a largesupply of water. If they succeed 
in getting an unlimited supply in this way, the islands, 
which have declined in prosperity in recent years, will - 
probably develop greater productivity than hitherto. 
Russian industries are developing with great rapidity. 
In the construction of the new railway train for the 
Czar and his suite, Russian materials were used, with 
the exception of axles and wheels, which were fur- 
nished by the Krupp works, at Essen. This train 
consisted of eleven carriages, made after American 
models. Unusually strong brakes were attached, en- 
abling the train to be brought to a standstill very sud- 
denly. : 


a  ——— TV — 


Norwegian Cooking Stove. 


During the last maneuvers in Russia experiments 
were made with the Norwegian cooking stove, the 
object being to provide the troops on the march, 
within the least possible space of time, with warm food, 
The apparatus used was theordinary camp kettle fitted 
into a thick felt covering. The soup or stew being 
placed in the kettle is raised to the boiling point, and 
then removed from the fire, the lid clamped down, the 
Kettle inserted in the sheath, and the whole slung in 
the usual manner below the wagon. The process of 
stewing continues automatically, thanks to the heat 
retained, and even after several hours’ marching the 
temperature does not fall below 100° Fah.—Journat 
RUSL 
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AN IMPROVED STEAM ACTUATED VALVE. 


The valve shown in the illustration is more especially 
designed for use with steam pumps, and is of simple 
and durable construction, very effective in operation, 
and arranged to positively control the movement of 
the main piston valve. It has been patented by Mr. 
Joseph J. Kwis, of Findlay, Ohio. The pump has 
the usual steam cylinder, with the end inlet ports and 
central exhaust port, controlled by the usual slide 


KWIS8'S STEAM ACTUATED VALVE. 


valve extending into the steam chest, within which 
also is an auxiliary piston valve adapted to be directly 
actuated from the piston in the steam cylinder, the 
steam chest having a main bore and an auxiliary bore. 
Steam inlet ports lead from the auxiliary bore to the 
ends of the main bore and exhaust ports independent 
of the inlet ports, and lead from the end of the main 
bore transversely‘through the auxiliary bore to thecom- 
mon exhaust passage. The auxiliary balanced piston 
valve sliding in the auxiliary bore has reduced por- 
tions controlling the steam inlet ports and the exhaust 
port, whereby the auxiliary piston valve is directly 
and positively actuated from the main piston rod 
avoiding all undue friction, and positively shifting the 
tnain piston valve whenever the piston nears the end 
of its outward or inward stroke. In the illustration 
the exhaust is shown open at A, and enters main ex- 
haust through the opening at B. The live steam 
which supplies the recess, C, is admitted through hole, 
D. The live steam port is shown open at E, and en- 
tering steam chest at F. 

Further information relative to this improvement 
may be obtained of the Adams Brothers Company, 
the Findlay Machine and Boiler Works, Findlay, 
Ohio. 


0 — 
A WIDOW SASH FASTENER. 


This is a device especially adapted for use in connec- 
tion with window sashes pivoted at theircenters at top 


KIESCH’S WINDOW SASH FASTENER. 


- and bottom, and is very simple, durable and inexpen- 
sive, and capable of quick and easy manipulation. It 
has heen patented by Mr. Richard Kirsch, of Bay 
Ridge, L. I., N. Y. Near the upper central pivot of 
the sash an outwardly projecting rack is secured to 
the window frame, the rack being preferably of a quad- 
rant forin, and having a downwardly projecting flange 
which serves as astop to prevent the sash from passing 
over a center line when opened. Extending across one 
side of the top rail of the sash, and passing adjustably 
through a block adapted to act as a pivot, is a locking 
lever, one end of which works in a bracket-like guide 
secured to the sash, there being at this end an adjust- 
able locking pin adapted to engage one of the apertures 
of the rack. The locking lever is capable of lateral 


adjustment in its pivot block, and in an outer end block 
by which it is connected with a vertical connecting rod 
extending down one side of the sash. This rod is held 
to slide in one or more guides, and has at its lower end 
a guided movement ina plate in which is pivoted a 
connected operating lever, which may be either an el- 
bow, an angle or a erank lever, forming a suitable 


handle -by means of which the locking pin may be made | 


to engage any one of the apertures in the rack, accord- 
ing to the position in which it is desired to adjust and 
lock the sash. 


et ee 


Protection of Iron from Ruasting. 

Mr. W. Thomson, of Manchester, is continuing his 
researches into the oxidation and corrosion of iron and 
steel; and he recently published some further observa- 
tions on the subject in the Journal of the Society of 
Chemical Industry. According to this statement, Mr. 
Thomson had a number of sample pieces of thin sheet 


jiron, of uniform size, weighed and painted with one 


coat of each of the paints, and weighed again; then 


| left for about a week exposed to the atmosphere, and 


again weighed. The difference between the two first 
weighings gave the weight of the wet paint employed, 
which was calculated out to thesquare yard of surface; 


while the first deducted from thethird gavethe weight | 


of dry paint. The coatings thus tested upon the sam- 
ple strips, which measured 4 inches by 124 inches, 
varied in weight from 34 ounce for linseed oil alone to’ 
7 ounces for oxide of iron paint; tar weighed 1°56 
ounces; solution of pitch, 1:24 ounces; red lead, 624 
ounces; and so on. 

Having tried in vain the effect of spraying the sam- 
ples with a saline solution, Mr. Thomson proceeded to 
immerse the samples in a glass vessel containing suf- 
ficientsalinesolution to halfcovereach. He observed 
that, after.two or three days, the clear solution began 
to grow turbid; and in a few days more it threw down 
a precipitate of the peroxide of iron. Some time later 
on it could be observed that the iron beneath some of 
the coatings of paint was undergoing oxidation toa 
much greater extent than others. It suggested itself 
to Mr. Thomson that if each plate of iron were placed 
in a separate glass beaker with the saline solution, the 
turbidity of the clear liquid would be some criterion 
of the progress of the rusting action. This was done in 


,|@ case of a second series of experiments, which went to 
show that this observation is just; and Mr. Thomson | 


was able to ascertain that oxide of iron paint, white 
lead, and the ordinary paints of commerce, have com- 
paratively little protective influence on iron as con- 
trasted with red lead, for the latter showed no signs of 
turbidity in the saline solution after all the others had 
become turbid, and deposited a considerable precipitate 
of ferric oxide. Mr. Thomson further lays stress on 
the electrolytic corrosion of iron; and he suggests that, 
for the protection of large iron structures from this ef- 
fect, it might be advisable to place a large ball of zinc 
in wet ground in metalliccontact with theiron of the 
structure by means of wires, which he believes would 
tend materially to prevent corrosion at comparatively 
small cost. 
en a 
The Germ of Smaljpox. 

Professor Guamuri, of the University of Pisa, is of 
the same opinion as that published by him in 1892, in 
the Archivi di Scienze Mediche, viz., that the process 
of pustulation, both of cowpox and smallpox, is origi- 


-|nated by a parasite which develops in the epithelial 


cells. He has studied both the morphology and biolo- 
gy of this organism. It is capable of amcbic move- 
ments, which can be seen on examination of lymph 
taken from the initial vesicle at the temperature of the 
human body. By this process Professor Guamuri has 
also verified the multiplication of the parasite under 
the microscope, and the fact of phagocytosis by poly- 
nucleated leucocytes. With.a stain of gentian and 
methylene, the structure of this low organism may be 
studied. It consists of a roundish body with a clear 
outline. Professor Guamuri has succeeded in repro- 
ducing the parasite in the cornea of rabbits with inocu- 
lation of the same lymph, and he has verified the fact 
that no other source of irritation is capable of produc- 
ing anything of the appearance of the same parasite in 
the cornea. Professor Guauri believes that it is a 
zooparasite belonging to the class of rhizopode, and 
that it is the cause of both cowpox and smallpox. 
oO 


A Home for Truants. 


Boston is soon tohave a home school fortruants and 
troublesome boys. They are to be gathered into fami- 
lies of about twenty-five, under the care of a superin- 
tendent and his wife. A teacher of raregifts of mind 
and heart is to be assigned to each group, and under 
his direction, three hours a day are to be devoted to 
study. The boys are to do all the household work 
and to cultivate the estate of thirty acres where the 
home is to be placed. 

They are also to devote four hours a day to training 
for occupations to be had in the city. 

The instruction on Sunday morning is to be moral 
and religious, and in the afternoon it is to he de- 
nominational. 
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AN EFFICIENT HEATING GAS BURNER. 


As shown in detailin the ScIENTIFIC AMERICAN of 
April 7, the base of this burner, where it is attached to 
the gassupply tube, is supplied with apertures to ad- 
mit air to mingle with the gas before it reaches the 
point of combustion, while the tube which surrounds 
the flame has air-receiving openings on its under sur- 
face and smaller air-discharging apertures in its upper 
surface, where the tube is impinged upon by the flame. 
The tube thus being raised to a high temperature, 
and correspondingly heating the air discharged there- 
from to mingle with the burning gas, is designed to 
afford the most perfect combustion, with the attain- 


SOR, 
WILLIAMSON & BUZBY’S HEATING GAS BURNER 


ment of the highest possible degree of efficiency for 
the quantity of gas consumed. The illustration repre- 
sents the practical construction followed in the applica- 
tion of theimprovement recently patented by Messrs. 
John R. Williamson and Isaac W. Buzby, of Seattle, 
Washington. 


i 


A HIGH WINDMILL. 


Among the windmills shown at the late World’s 
Columbian Exposition, that of the Aermotor Co., of 
Chicago, represented in the accompanying illustration, 
was perhaps the most unique and striking. It was 55 
feet from the ground to the turret of the old Dutch 
windmill, from which sprang a galvanized steel tower 
87 feet high, surmounted by a 16 foot wheel, making a 
total height of 150 feet. This windmill towered above 


=== 


4 HIGH WINDMILL, 


May 12, 1894.]} 


all competitors at the Fair, and around the lower 
structure was a balcony nearly 150 feet in circumfer- 
ence, from which an impressive idea of the height of the 
tower was obtainable. 


THE BICYCLE UPON RAILS, 


It is from Russia this time that comes to us a curious 
cycling apparatus. The accompanying engraving re- 
produces a photograph taken in the vicinity of Mos- 
cow a few hours previous to the passage of the imperial 
train. Some Russian gendarmes, one of whom is 
seated upon the apparatus, have just made an inspec- 
tion of the track. The Czar may now pass, as there is 
nothing to be feared from the Nihilists! 

As will be understood, the person in the center is 
utilizing a sort of bicycle for his police service which 
rolls upon the rails of arailway track. In reality, the 
word bicycle is a misnomer for this apparatus, which 
rests upon three wheels. Through its two principal 
wheels it rests upon the rail to the right, but is kept in 
equilibrium by a metallic arm terminating, on the rail 
to the left, in a stall wheel. Itisa crude apparatus, 
moreover, whose two heavy main wheels are con- 
nected by a compact body, the various parts of which 
are roughly shaped, and which weighs no less than 
110 pounds. 


As primitive as the machine is, however, it exhibits |- 


some very original peculiarities. It is actuated both 
by the arms and legsof the rider, and thus puts one 
somewhat in mind of the Valere running machine. 
Here, the rider, not having to occupy himself with the 
steering of the machine, since the latter, being fitted 
to the rails, follows all the curves thereof, devotes his 
entire attention to its propulsion. Two levers, actu- 
ated by the arms, are, through a slide at their lower 
extremity, connected with each of the cranks of the 
bicycle. It will beremarked that, contrary to the ar- 
rangement of the Valere machine, which causes its 
rider to take an ambling gait (that is to say, causes 
him to put forward at the same time thé leg and arm 
of the same side), the Russian railway bicycle employs 
the ordinary gait of man’s trot, that is ‘to say, causes 
the rider to put forward at the same time the right 
arm and left leg, and reciprocally. 

We shall not expatiate here upon the genuine ser- 
vices that may be rendered by this inexpensive and 
very rapid apparatus, which necessitates scarcely any 
cost of maintenance and which one mancan easily re- 
move from the track, in order to allow a train to pass, 
and afterward replace upon the rails. It is too evident 
that the switchmen, inspectors and engineers of rail- 
ways would find it of great interest to utilize it accord- 
ing to circumstances. 

Much is being said about military cycling; we are 
not so very sure whether in time of war railways would 
not be the only routes cyclable. Wemay remark, how- 
ever, that this homely Russian apparatus is not an in- 
novation, but farfrom it. Almost from the inception 
of cycling it has been understood that the railway is 
the most practical, the surest and best rolling road- 
way. The oldest example of cycling upon rails that 
we know of is mentioned in the Albany Courier of 
August 20, 1869, which states that upon the banks of 
the Mohawk, two landowners had had constructed for 
themselves, in order to visit their possessions, small 
cars that they actuated by their arms and legs upon 
the railways. 

This journal adds that one evening, in a fit of 
jealousy, the two inventors ran into each other upon 
an embankment one hun- 
dred feet in height, in a 
sort of real Yankee duel, 
and that the cars were 
_ smashed and one of the 
‘duelists was killed out- 

right. Without dwelling 
upon this perhaps fanciful 
story, we shall further re- 
call that at Paris, on the 
28th of December, 1887, the 
military engineers, repre- 
sented by Capt. Houdaille, 
tried a railway quadricy- 
cle, constructed by Mr. 
Vincent, upon the line of 
the East, near Villette. A 
speed of 18 miles per hour 
was obtained. Unfortun- 
ately the apparatus weigh- 
ed 198 pounds, and for this 
Treason was abandoned. 
Afterward, Truffault, the 
bicycle manufacturer, who 
played so important a part 
in the history of cycling, 
- established after the man- 
ner of the Americans a 
railway quadricycle that 
weighed but 55 pounds, 
and gave a speed of 24 
miles per hour upon a 
level. The Brench state 
railways began some ex- 


Seientific American. 


perimentsin 1891. It is now 1894, and the experiments 
are being carried on without any conclusion as yet. It 
is fortunately necessary now to rely much in France 
upon the example of Russia.—La Nature. 


THEODOR BILLROTH, 

One of the brightest stars in medical science—the 
last of the triple star—Langenbeck-Volkmann-Bill- 
roth—is extinguished. 

Theodor Billroth was born April 26, 1829, at Bergen, 
on the island of Rugen. His futher, who was pastor 
at Bergen, died early, leaving the son to be brought 
up by his mother. Later he went to school at Greifs- 


THEODOR BILLROTH. 


walder, and in the years 1848 to 1852 he studied medi- 
cine in Griefswald, Gottingen and Berlin. He carried 
his studies farther than many, working as diligently 
at the natural sciences as at medicine. 

In addition to the usual journeys to Vienna and 
Paris for the purpose of study, Billroth had a thor- 
ough drillin the surgical clinic in Berlin, where he 
acted as Langenbeck’s assistant in 1853. The master 
soon recognized the ability of the youth in working 
out microscopic, anatomicaland histological questions, 
and the importance of such fundamental investiga- 
tions for practical surgery. Thus we see him here 
occupied chiefly with study of an anatomical and 
physiological nature, and with experimental patho- 
logical work which paved the way for a new era in 
surgery. With wonderful adaptability he studied 
many subjects during hisseven years in Berlin. Em- 


bryonic studies led him to an understanding of the} 


development of the blood vessels and a careful study 
of unhealthy formations. He also produced at this 


time an excellent work on ‘‘ Umwandlung von Muskel- 
und Nervengewebe” (‘‘ Transformation of Muscle 
and Nerve Tissue”), an historical study of the treat- 
ment of gunshot wounds from the fifteenth century 
to the present time, and his ‘‘Beitrage zur Patholo- 
gischen Gewebelehre” (‘‘ Contributionsto the Science 


293 


of Pathological Histology”), an especially important 
work that brought to light much that was new. 

It took him only ten years to rise from the position 
of student to that of professor and scientist. In 1859 
he was called to Greiswald as professor of pathologi- 
calanatomy. Fortunately for surgery, he refused this 
flattering call, but two years later he accepted a call as 
professor and director of the surgical clinic in Zurich. 
He left herein 1867 for a similar position in Vienna. 
When in the Swiss high school his great industry and 
brilliant surgical talent showed to advantage, and his 
methods of work here, following up the questions of 
the day in his studies and his teaching, are set forth 
not only in his ‘‘ Clinical Reports,” but also in his 
“Fifty Lectures on General Surgical Pathology and 
Therapeutics,” a work of classical value and universal 
importance that lived through many editions and was 
translated into all civilized languages. In Vienna he 
continued to publish his experiences in “ Clinical Re- 
ports,” and heand Pitha produced the great compila- 
tion ‘‘Handbuch der Aligemeinen und Speciellen 
Chirurgie” (‘‘ Handbook of General and Special Sur. 
gery”), which is prized by physicians in all parts of the 
world as a mine of surgical experience. 

Lister’s epoch-making discovery of the use of anti- 
septics in operations, which opened to surgery hereto- 
fore unsuspected paths, was not without its effecton 
Billroth. He was one of the first in Germany to ac- 
knowledge and appreciate the importance of the anti- 
septic method. With his accustomed zeal he under- 
took the study of the suppression of surgical fevers 
and diseases; but he was not tempted even by his great 
success to perform unnecessary operations. Step by 
step he followed up carefully the branch of surgery 
which had been so suddenly opened, and we have to 
thank him for many operations in internal surgery 
that are of the greatest importance in -saving life, and 
such as no one had dared to perform before. Among 
these we may mention the removal of the larynx and 
the resection of the pylorus end of the stomach, which 
added new leaves to his crown of laurel. This was be- 


| fore the time of Koch ; but Billroth was then a pioneer. 


By his work onthe vegetable nature of the septic 
coccus bacteria, he increased the knowledge of wound 
infection so that he might be called the apostle of ‘anti- 
septic surgery. ‘ 
His ability in two other branches should be men- 
tioned here, viz., that of military surgery and popular 
authorship. As a result of his voluntary service in 
the Franco-German war, he presented the medical 
world with “Chirurgischen Briefen aus den Kriegs- 
lazarethen von Weissenburg und Mannheim,” 1872 
(‘ Surgical Letters from the Hospitals of Weissenburg 
and Mannheim”), as well as with his dissertations on 
the transportation by railroad of those wounded and 
taken ill on the field (1874). Asa teacher of the peo- 
ple he published, in 1881, a handbook on ‘‘ Die Krank- 
enpfiege im Hause und im Hospital” (‘‘Care of the Sick 
at Home and in the Hospital”), that has been univer- 
sally translated, and shows how a true German savant 
ean present. questions of hygiene in a form that is 
agreeable and at the same time comprehensible to the 
uninitiated. . 
- Billroth has taught many famous pupils, and the 
students’ thorough appreciation of his ability as a 
teacher is shown by the document which they pre- 
sented to him on the occasion of the anniversary of his 
fiftieth term at Vienna (1892). In his ‘‘Lehren und 
Lernender Medicinischen Wissenschaften ” (‘‘Teaching 
i and Learning Medical 
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FOR THE INSPECTION OF RAILWAY TRACKS. 


Science”), 1876, he made a 
valuable gift to those whe 
are interested in reform in 
medical instruction. 

Billroth was a person of 
the greatest -charm; his 
finely formed head, clear 
eye, aud brilliant. orato- 
Tical gifts will long be re- 
membered by all who knew 
him. He wasareal “path 
finder” for his associates, 
his bold and _ successful 
methods of performing 
operations restored thou- 
sands of suffering people 
to health, and being ex- 
tremely self-sacrificing and 
magnanimous, he was a 
true benefactor to the sick 
and a fatherly friend to 
the student. — Zllustrifte 
Zeitung. 

a 

THE strongest animals 
in the world are those that 
live on a vegetable diet. 
The lion is ferocious. rather 
than strong. The bull, 
horse, reindeer, elephant 
and antelope, all conspica- 
ous for strength, choose a 
vegetable diet. 


294 


(CaautauQuay.} 

: What is Chemistry? © 

Everybody who thinks must be impressed by the 
great variety of things found on this earth, and the 
‘question, What does the earth consist of ? must often 
suggestitself. Among the important resultsreached 
in studying the things around us is this, that notwith- 
standing their great variety they are made of simple 
things, and these in turn of still simpler—that there 
are, in fact, only about seventy distinct kinds of mat- 
ter, and that all the complex things around us are. 
made up of these seventy elements. The solid crust of 
the earth, as far as it has been possible to investigate 
it, all living things, both animals and plants, the air 
and water, consist essentially of twelve elements, The 
elements do not, as a rule, occur as elements. They 
are generally found in combination with one another. 
Oxygen and nitrogen are, to be sure, found in the air 
as elements, uncombined; but such familiar substances 
as water, salt, and quartzconsist of elements in com- 
biuation. Thus water consists of hydrogen and oxy- 
gen. Hydrogen, the element, is a colorless, tasteless, 
inodorous, and very light gas that burns readily. 
Oxygen, the element, is also a colorless, tasteless, in- 
odorous gas. It does not burn, but burning things 
burn with much increased brilliancy init. When hy- 


drogen and oxygen aremixed together in a vessel under j 


ordinary conditions, no action takes place. They mix 
thoroughly, forming a mixture that is also a colorless, 
tasteless, inodorous gas. If a spark is applied to this 
mixture, a violent explosion occurs, and this is the sig- 
nal of a great change. The two gases have entered 
into chemical combination; they are no longer the 
gases hydrogen and oxygen; they have entered into 
eombination and now form the liquid water, a sub- 
stance with properties entirely different from those 
possessed by the constituents. 

Again, chlorine, the element, is a greenish-yellow gas 
that acts violently upon other things and causes 
changes in them. Inhaled even in small 
quantity it gives rise to distressing symp- 
toms, and in larger quantity it causes 
death. Its odor is extremely disagreeable. 
Sodium, the element, is an active substance 
that has the power to decompose water and 
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| panes, hydrogen, oxygen, and nitrogen, and the solid 


element carbon, most familiar to us in the form of 
charcoal. Life would, therefore, be impossible. 


New Cave Discoveries at Mentone. 

The first discovery of a skeleton and some other re- 
mains at Mentone, France, was made in 1872. 

In January last another skeleton was found. It is 
that of a man almost six and a half feet tall ; it was ly- 
ing on the back with the left hand under the head. 
Around it were bones of animals, perforated shells and 
‘stag’s teeth. Near by were a very sharp unused flint 
: knife and a crystal of carbonate of lime. In the neigh- 
borhood vertebra of the mammoth and what appears 
to be a paleolithic stone implement were found.— 
Globus. 

4 2 
A DEVICE ERABLING THE TYPEWRITER TO SEE 
AND READ WORK A8 IT I8 WRITTEN. 

One of the annoying features of several of the most 
deservedly popular of the typewriting machines is the 
fact that the carriage has frequently to be lifted, that 
: the operator may examine the work asit progresses. 
‘The necessity for this is obviated by asimple device re- 
‘ cently introduced and styled the “‘ Typewriter Prism,” 
‘a rod of polished cut glass fastened to the carriage be- 
ineath the impression roller. Two of stssides are flat 
; and inclined to each other at an angle of 45 degrees, 
:and the third side is a strong cylindrical curve, per- 
: feetly reflecting the writing and presentingitrightside 
up and in norma! position to the eye of the operator. 

The accompanying engraving illustrates the appli- 
cation of the improvement to the Smith-Premier ma- 
chine, the position. of the prism being shown by 
dotted lines on and in a broken-away portion of the 
impression roller. The prism can also be adjusted 
with best results to the Remington, Caligraph and 
Yost machines. 
| The prism in no way interferes with the operation 
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freezing point it is sufficient to exert upon it a pressure 
thirty-six times greater than the pressure of our atino- 
sphere to have it asa liquid, the density of which is 
four-fifths of the density of water. If its temperature 
be raised to 59° Fahrenheit, a pressure of 52 atmo- 
spheres is again sufficient to overcome the tendency of 
its molecules toward scattering in space; it becomes a 
liquid. 

But when Andrews took the same gas at a tempera- 
ture of 96°, he could exert upon ita pressure of 108 at- 
mospheres and more without seeing any traces of 
liquefaction. Under this pressure the gas was reduced 
to zh; part of the volume it occupied at the freezing 
point; its density wasequalto the density of liquid car- 
bonic acid, and yet it was not a liquid, although, like 
a liquid, it yielded but little to a further increase of 
pressure. However, as soon as its temperature was 
brought below 88°—the pressure remaining the same— 
the gas was found to be in a liquid state, without any 
alteration of its volume, or any sudden evolution of 
heat, having taken place. *A temperature of 88° is thus 
its critical point. Below that limit its liquefaction is 
easy; above it, itis impossible. Further experiments 
convinced Andrews that other gases behave in the 
same way at their own critical temperatures, and he at 
once understood the philosophical bearing of his ob- 
servations. There is, he wrote, a close and intimate 
connection between the ordinary gaseousand the ordi- 
nary liquid state of matter. Thetwoare but widely 
separated forms of the same condition, and they may 
be made to passinto one another by aseriesof grada- 
tions so gentle that the passage shall nowhere present 
a breach of continuity. From carbonic acid as a per- 
fect gas to carbonic acid as a perfect liquid the tran- 
sition may be accomplished by a continuous process. 
But if any one ask whetler the carbonic acid, taken at 
a temperature above its critical point, be in its gaseous 
or liquid state, the question does not admit of a posi- 
tive reply. It stands “nearly midway between the 
two, and we have no valid ground to assign 
the one or the other.” Asto the explanation 
of this state, it must be sought for in the 
cohesion between the molecules; and further 
research, he added, will probably disclose 
the continuity of the liquid and solid states 


set hydrogen free. When chlorine gas is 
brought together with sodium, thet wo com- 
bine chemically and form the well known 
compound salt, or, as the chemist calls it, 
sodium chloride. From this the elements 
ehlorine and sodium ean be obtained by the 
chemist. These twoexamples serve to show 
what is meant by chemical combination and 
by a chemical compound. Chemical com- 
pounds are generallyfound mixed with other 
compounds. This is shown, for exampYe, in 
many of the varieties of rocks, as granite, 
which consists of three different chemical 
compounds. It is shown much more striking- 
ly in living things, all of which are made up 
of a large number of chemical compounds, 
mixed, to be sure, not in a haphazard way, 
but beautifully adjusted’ and working to- 
gether in wonderful harmony. Just as 
élements combine chemically to form compounds, so 
elements act upon compounds and cause changes in 
their composition. Thus, oxygen is constantly acting 
‘upon other things, sometimes slowly, but, in the case 
of fire, rapidly and with tremendous energy. It is com- 
monly said that fire destroysthings. Infact, itchanges 
their composition, and the principal products of the 
change are gases. This kind of chemicalchange is the 
most familiar that is brought about by the action ofan 
element upon compounds. Compounds, too, act upon 
compounds, and cause an infinite number of changes 
in eomposition. Thus the food we partake of consists 
of chemical compounds. Inthe body these com pounds 
find others and they act upon one another so as to re- 
pair the wasted tissues and cause growth. The gas 
known as carbonic acid, thatis contained in the air, 
acts upon the compounds in the leaves of plants and 
causes changes that are absolutely essential te the life 
aNd growth of the plant. ; 

Look, then, in any direction and you will see evi- 
dence of changes in composition that are constantly 
taking place, and that are essential to the existence of 
the world as itis. These changes in composition and 
the compounds themselves that are involved in the 
-changes form the subject of chemistry. Inthe light of 
what has been said it is clear that chemistry must bea 
very broad science. Remembering that chemical ac- 
tion is the cause of the formation of chemical com- 
pounds, that without chemical action the compounds 
would. cease .to exist and would be r++ »lved into their 
elements, it is impressive to think wnat would take 
place if chemical action should cease. Most of the 
things familiar to us could not exist. The solid por- 
tions of the earth would, to a large extent, be replaced 
by the element silicon, something like charcoal, and by 
wxygen and a few metals such assodium, potassium, 
and aluminum. Water would be resolved into the two 
gases hydrogen and oxygen. All living things would 
fall to pieces, and in their place we should have the 
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of the machine, and when a letter has been omitted 
or a wrong letter struck, the carriage: can be instantly 
moved to the desired point and the correction made 
without lifting the carriage to locate the error, while 
it is the only device yet invented enabling the oper- 
ator to tabulate conveniently. Th& prism has been in 
use in the offite of the SctIENTIFIc AMERICAN for some 
time and has given much satisfaction. <A great many 
operators are using this improvement, of which Mr. 
Birket Clarke, 106 Fulton Street, New York, is the 
general agent. 
______ o_o _ ow 
Liquids and Gases. 

It requires some effort of imagination to think of a 
gas so compressed as to have a density nearly equal to 
the density of water, and to possess the consistence of 
tar or of honey; very slightly compressible, like a 
liquid, and nevertheless a gas. So weneed not wonder 
that even physicists, who'at times are bold enough in 
their hypotheses, were rather slow in accepting a con- 
ception so widely different from our daily efperience of 
liquids and gases. Such a state of matter is, however, 
known; it has been observed in our laboratories, and 
its existence’ was indicated as early as 1822, by Cag- 
niard-Latour, and later on by Faraday. But it was 
only in the seventies, after two such bright winds as 
the Belfast professor, Andrews, and the Russian pro- 
fessor, Mendeleeff, came--the one through experiment 
and the other theoretically—torecognizeits reality and 
significance, that scientists came round to the view 
that matter may exist in a state intermediate between 
its liquid and gaseousstates. Theideais now generally 
accepted, and during the last five and twenty years 
immense researches have been made upon or in con- 
nection with thissubject.. Andrews made his discovery 
while liquefying carbonic acid gas. Unlike oxygen or 
nitrogen, which both require very low temperatures 
for being brought into their liquid state, carbon diox- 
[ide liquefies very-easily. At the temperature of the 
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as well. 

Andrews came to his discovery by starting 
from the gaseous state of matter; Mendeleeff 
came to the same discovery by starting from 
the liquid state. All liquids, he wrote in 1861, 
have a certain cohesion between their parti- 
cles; this is what distinguishes them from 
gases; but the heating of a liquid steadily 
diminishes its cohesion, and consequently 
there must be for each liquid a certain tem- 
perature (the absolute boiling point) at 
which cohesion between its particles must 
entirely vanish, so that at and above that 
temperature it cannot exist asa liquid. It 
must then form a gas, and solong as it has 
not been cooled below the above limit, no 
amount of pressure will be able to restore it 
to its liquid state. Thus, starting from the 
two opposite ends of the scale, Andrews and 
Mendeleeff ame to identical conclusions. Deduction 
and induction had joined hands. It is now known that 
their generalization was correct. All physical bodies 
have their critical temperatures or absolute boiling 
points, above which they cannot exist as liquids, what- 
ever pressure they might be submitted to. For water 
this critical point is 689° of the Fahrenheit scale; for 
ether it is 383° or 386°; but for several gases it lies so deep 
that in order toliquefy them one must approach the ab- 
solute zero (459° below the freezing point), at which no 
thermic vibrations exist and even chemical affinity dis- 
appears unless stimulated by electricity. Thus, oxygen 
must be cooled down to 299° below the Fahrenheit 
zero, and nitrogen to —315° in order to be liquefied; 
while the critical temperature of hydrogen must be 
still lower—somewhere about 360° of cold. Thisis why 
Professor Dewar, who liquefies air in an open tube— 
that is, at the ordinary atmospheric pressure—could 
not yet liquefy hydrogen in the same way; and Amagat 
saw this gas at the ordinary temperature of our rooms 
remaining a gas, even under a pressure of 2,800 atmo- 
spheres, when it was squeezed within one-thousandth 
part of its previous volume.—Prince Kropotkin, Nine- 
teenth Century. 


r 


Nae cn ce ea Anan 

Opening of the Exhibition at Lyons, France. 

The great Exhibition of Arts, Sciences, and Indus- 
tries was opened at Lyons April 29. A throng of con- 
spicuous men attended the ceremonies. The whole 
Cabinet was present, but the President was unable to 
come. The exhibition, although formally opened, is 
far from ready for the publie. Theinteriorof the main 
building is still in the hands of the carpenters and the 
decorators. The main building covers 5,000 square 
yards, and is surmounted with a fine cupola. There 
are large pavilions for exhibits of viticulture and 
agriculture, greenhouses, and buildings for the fine 
arts, 
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How to Make Magnets. 

To the Editor of the Scientific American: 
It is frequently asked, ‘‘how to make and charge 
Magnets.” It is somewhat a vexed question. The 
plan of touching the steel to be magnetized to the 
pole of a dynamo is beset with this difficulty: The 
field is so large, and the currents so strong, that if one 
pole of a U magnet is laid on the pole of a dynamo, 
the infiuence of the polarity of the dynamo -will ex- 
tend beyond the contacting pole of the U magnet and 
partly destroy the polarity that should arise in the off 
or farthest pole of the U magnet. I have devised 
and successfully used a plan that I give to the readers 
of the SCIENTIFIC AMERICAN. First, I take good tool 
steel, harden at the ends, and draw the temper to a 
- bluish straw color or edge tool hardness. Next, take 
a piece of one inch iron gas pipe, about eight inches 
long, then fill the hole from end to end with one 
quarter inch iron rods, filling the interstices with: 
smnaller iron wire. 


original four several hunéred smaller asteroids have| 
been found, and now celestial photography isadding 


dozens of them to the list--every year. Some of these 
are, no doubt, only five miles or less in diameter. On 
a §-mile world, if it had the same average density as 
the earth, a 200-pound descendant of Adam would 
weigh only two ounces, and a cannon ball dropped 
from his hands would require a quarter of a minute to 
reach his toes; and it wouldn’t hurt when it hit. He 
could hurl a stone that would weigh a ton on the earth 
with such velocity that it would escape from the attrac- 
tion of the little world and never come back to it. 

The May moon begins its career on the 5th at 9:42 A. 
M., attains first quarter on the 12th at 1:21 A. M., fills 
on the 19th at 11:43 A. M., and reaches last quarter on 
the 27th at 3:04 P. M. Its visible course lies through 
many interesting constellations. As it emerges from 
the sun’s rays itenters Taurus, meeting Jupiter and 
the Pleiades on the 6th. From Taurus it enters Gem- 
ini, passing on the way through a part of Auriga. On 
the evening of the 9th it will be near the celebrated 
‘twin stars, Castor and Pollux, and will serve to point 


Dress both ends smooth. Now, if! them out to those who do not already know them. 


there is a friendly street car or electric light dynamo: Crossing Cancer, with its strange glimmering “ bee- 
in reach, apply one end of the gas pipe to either pole; hive,” and its sprawling lines of stars outstretched in 


of the dynamo, and draw the U magnet at right 
angles with the end of the pipe that sticks out. Apply 


or pole. Draw the U then down to the point until it 
leaves the pipe, then draw the U away, and apply in 
the same manner again, using care not to approach 
the U any nearer to the dynamo than the outer end of 
the gas pipe. Then take the gas pipe to the other 
side of the dynamo and treat the other pole of the U 
in the same way. I made a magnet in this way that 
held up four and. five-eighths its weight, which is es- 
teemed excellent magnetism. Roy A. CRIHFIELD. 

[The above plan answers very well, but two rods of 
iron applied one to each pole would probably prove 
more effective. It would be neceasary to clamp the 
two bars rigidly to prevent them from being drawn 
into eoptaet with each other.—EDs. ] 


fence THE Bun; New Yorx.) 
The Starry Heavens in Mlay. 
The Lion watches in mid-heaven and Saturn rules 
the night. At8o’clock in the evening at the beginning 
of May the constellation Leo may be seen upon the 


meridian, its star-marked fignreof a sickle standing! 
{reader who wishes to explore this wonderful region 


upright in the sky near where tbe sun had been at 
noonday. Following Leo from the east comes Virgo, 
made doubly beautiful and interesting at this time be- 
cause of the presence of the planet Saturn near its chief 
star Spica. Saturn isthe brighter of the two, and is 
situated about five degrees north of Spica. By 10 
o'clock they areso high up toward the meridian that 
Saturn can be studied to advantage with.a telescope. 


they present is unmatched in any part of the universe 
yet brought within the reach of human eyes. The 
nearest approach to the form of Saturn’s rings that I 


have ever seen in the heavens is presented by a little. 
nebula in the constellation Gemini, which I had the | 


pleasure of viewing through the Lick telescope with 
Prof. Barnard last autumn. With most telescopes this 


object appears only asa rathercurious planetary nebu- 


la, but with the great glasson Mount Hamilton it isseen 
toconsist of a round,nebulousdisk, having a starset in 
its center, and something like half way from the center 
to the circumference of the luminous disk is a circular 
division, looking exactly like a narrow black ring en- 

. compassing the star, and sharply contrasted with the 
glow of the nebula within and without. It seems im- 
possible to resist the conclusion that this phenomenon 
possesses a real resemblance to the rings of Saturn, but 
in place of a planet it presents a sun, and, instead of a 
syst,em of meteoritic rings 170.000 miles across, it shows 
us circles of glowing nebulous matter that may well be 
hundreds of millions of miles in diameter! 

It ought to be the aim of every educated person to 
get a look at Saturn witha powerful telescope at least 
once ina lifetime. The first glance may be disappoint- 
ing, but the second will make an unfading impression. 
There is no science in which seeing begets thinking as 
it does in astronomy. 

But while Saturn holds the place of honor during 
the month, its nore distant planetary comrade, Uranus, 
commands attention also. On the third, Uranus, still 
remaining near the star Alpha i in Libra, will be in op- 
position to the sun, and in the best situation for tele- 
scopic observation. ot 

It. isa curious fact that all four of the first discover- 
ed asteroids, Ceres, Pallas, Juno, and Vesta, are now 
visible simultaneously, and{three of them, Ceres, Pallas, 
and Vesta, are inthe constellation Leo. Juno is in Ser- 
pens, just above Libra, and some 15 degrees from | 
Uranus. Unfortunately ‘none of them can be seen. 
with thenakedeye. Theseare the little planets whose 
discovery early in the present century led to the the- 
ory, now generally abandoned, that they were the 
fragments of an exploded world. The largest of them, 
Vesta, is probably not less than 300 or more than 500 
miles in diameter. But since the discovery of the 


true crab fashion, the moon will enter Leo and be near 


, ‘the bright star Regulus on the.evening of the 12th. 
- the U steel about half way from the bend to the point: 


Having traversed Leo, it will be found on the 15th in 
Virgo, south of the great Field of the Nebulx, where 


: those mysterious objects are scattered like thistle down 
over the face of the sky—an unfinished corner of crea- ; 


tion which might ‘well represent that wild abyss of 
chaos through which Satan took his fiight when, as 
described by Milton, he went in search of the new- 
born earth : 


Fluttering his pinfons vain, plump down he drops 
Ten thonsand fathom deep, and to this hour 
Down had been falling, had not by Ill chance 

The strong rebuff of some tumultuous clond, 
Instinct with fire and niter, hurried him 

Ae many miles aloft ; that fary strayed, 

Quenched in a boggy Syrtis, neither sea, 

Nor good dry land, nigh foundered on he fares, 
Dreading the crude conslatence, half on foot, 

Half flying, . .. 

Over bog or steep, through strait, rough, dense, or rare, 
With head, hands, wings, or feet, puranes hie way, 
And ewime, or einks, or wades, or creeps, or flies. 


Unfortunately the light of the moon renders the ob- 
servation of nebul# exceedingly difficult, and the 


with a telescope must wait until the end of the month, 
when, in moonless nights, the pale gleam of these un- 
housed ghosts of the sky, these uncreated worlds, will 
tantalize the sight, and awaken in him a new sense of 
the mystery of the universe. 

Having passed close to Saturn on the 16th at noon, 
the moon will cross from Virgo into Libra, and will, on 


Its rings are slowly opening wider, and the spectacle ithe morning of the 18th, pay its respects to Uranus. 


Thence on into Scorpio Diana’s course will lie, and as, 
on the morning of the 20th, she passes Antares, that 
great red sun, which conceals a smaller bright green 
luminary in its blaze, her form will show the first evi- 
dence of decay ; from the full moon phase she will have 
begun to decline toward lastquarter and toward ex- 
tinction. On the 21st she will be in Sagittarius, wad- 
ing through the.broad shallows of the Milky Way, 
which there spreads wide and divides into currents and 
pools interspread with islands of stars. On the %4th 
she will be in Capricorn; on the 27th in Aquarius, and 
at 8 o'clock in the morning of the 28th she will be very 
close to the plane}, Mars. From Aquarius she will pass 
into Pisces and Aries, and her fading form, becom2 
now a very thin crescent, will disappearin the rays of 
the morning sun at the opening of June, until, rejuve- 
nated, she shines again in the sunset glow, the celes- 
tial queen of the month. of roses. 

Both Mars and Venus will remain morning stars 
during May, but Venus is fading, and Mars has not yet 
come into a position to command general attention. 
Next summer and autumn the eyes of the world will be 
upon him. Then the poet’s dream will come true: 

And the first watch of night is given 
To the red planet Mara, — 

Mereury will be hidden in the.sun’s rays during the 

month, but it is interesting to follow.that little world 


with the mind’s eye, foron the night of the 22a Mercury, | 


then on the opposite side of -the sun from us, will be in 
perihelion, or at its nearest approach to the sun. 
This means a great deal more for Mercury than it does 
for the earth. Our distancefrom the sun varies only 
about 8,000,000-miles, which cuts no great figure in a 
total distance of more than 90,000,000. But Mercury, 
whose average distance from the sun is only 36,000,000 
miles, is at perihelion 14,000,000 miles nearer to the solar 
furnace than at aphelion! When furthest from the 
sun that planet endures a degree of heat more than 
‘fourand a half times as great as the earth receives, 

while when it is nearest to the sun, as it will be on May 
22, it broils under a temperature eleven timesas intense 
as that with which the sun warms the earth. All the 
water must be steam on the planet Mercury, except. 
perhaps, around the poles. As the summer heats come 
on we thay possibly find some comfort in thinking how 
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much worse it would be if we lived on Mereuty: This 
world of ours evidently does not deserve the evil repu- 
tation that some people would fasten upon it. Our 
worst discomforts assume a pleasant aspect when com- 
pared with roasting on Mercury or freezing on Saturn. 

Butthere‘is another thing to beconsidered about Mer- 
cury: apparently it is not blessed like the earth with 
the rapid alternation of day and night. Signor Schia- 
parelli, "the authority of whose eyes is great among 
astronomers, says Mercury keeps the same side always 
facing the sun. If so, that world hasa day hemisphere 
and anight hemisphere. Which is inhabited, if either? 
Can people live where the sun nevershines? Can peo- 
ple live where the sun always shines? If they can en- 
‘dure the unending night on the sunless side, they may 
have some compensations; they can see Venus and 
they can see the earth, both more brilliant in theirsky 
than any star or planet ever isin ours. On the other 
hand, if they choose to live on the sunward hemisphere 
of their world, their lot cannot be altogether a happy 
one. Accustomed as they may be to a greater heat 
than we endure, they yet have to face most trying al- 
ternations of temperature. They are now rushing 
toward perihelion with fast increasing velocity, for 
Mercury travels 35 miles in a second at perihelion 
and only 23 at aphelion, and we may well pity them as 
they whirl along out of our sight behind the sun, for 
three weeks from before the end of May they will be 
broiling under a temperature much more than twice 
as hot as that from which they suffered only three 
weeks previously. 

But if this picture is unpleasing to the imagination, 
we can substitute for it another, in which Mercury 


appearsas a barren rockbound globe—hot, dry, and 
hard-baked by the close and unclouded sun. And, 
indeed, the latest results of investigation favor the 
.view that Mercury isa lifeless planet. But has it been 
always so? GARRETT P. SERVISS. 


SO eae 


Sand as a Filtering Medium, 

Dr. G. Gore has communicated to the Birmingham 
Philosophical Society the results of an experimental 
research on the “ Decomposition of Liquids by Contact 
with Powdered Silica.” By placing a solution of an 
acid, salt, or alkali, of known composition, which had 
no chemical action upon pure precipitated silica, in a 
stoppered bottle, adding to it 50 grains of the silica, 
thoroughly agitating the mixture, and after sixteen 
hours analyzing the portion, he found the chemical 
composition of the film of liquid which adhered to the 
powder to bestrongerin the chemical than thesolution 
itself. The amount of solid abstracted from the solution 
varies with the kind of powder employed, its degree of 
fineness, the kind of dissolved substance, the proportion 
of powder to #, the kind of solvent, the proportion of 
solvent to powder, the proportion of dissolved sub- 
stance to solvent, and, in a small degree, with the tem- 
perature. The union takes place quickly, and pro-— 
longation of the immersion has. but little influence. 
Finely precipitated silica possesses the property in the 
greatest degree, and alkaline substances are the most 
affected ; with very dilute alkaline solutions more than 
80 per cent of the dissolved substance was abstracted 
by the silica. The results appear to throw some light 
upon the purification of water by filtration through 
the earth and upon agriculture, and .to show that the 
alkaline constituents of soils are retained much more 
by the silica than by the alumina. The effects of silica 
upon weak solutions of potassium cyanide indicate that 
the great loss of the latter substance in the commercial 
process of extracting gold and silver from powdered 
quartz is largely due to the “adhesion” of that salt to 
the silica. The results obtained with a very weak solu- 
tion of iodine indicate a possible method of extracting 
the latter substance from solutions. 


Limit of Employers Liability. 


An employe of the Buffalo Car Company was in- 
jured four years ago by the breaking of a belt ona 
planer, one eye being destroyed. He sued for damages 
in the Supreme Court before Judge Childs, in 1890, and 
the case was dismissed without the defense being heard. 
A new trial was granted by the General Term. This 
was held before Justice Ward in 1892, and resulted in 
a verdict of $3,000 for the injured man. The car com- 
pany appealed and the judgment was sustained. The 
case'was then carried to the Court of Appeals, which 
has just decided in favorof the carcompany. In the 
review of the case this statement is made : 

“Fhe master does not guarantee the safety ofhjs ser- 
vants. He is not bound to furnish them an absolute- 
ly safe place to work in, but is bound simply to use 
reasonable care and prudence in providing such a place. 
He is not bound to furnish tho best known appliances, 
but only such as are reasonably fit and safe. He satis- 
fies the requirements of the lawif, in the selection of 


machinery and appliances, he uses that degree of care. 
which a man of ordinary prudence would use, having 
regard to his own safety, if he were supplying them. for 
his own personal use.’ It is culpable negligence which 


jas the master liable, not a mere error of judg- 


ment.” | 
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THE PARK AVENUE IMPROVEMENT IN NEW YORK 

CITY—THE TEMPORARY HARLEM RIVER -BRIDGE 

- AND THE MOVING OF THE MOTT HAVEN STATION, 

(Continued from first page.) : 

1892, which moving was quite a remarkable engineer- 

ing achievement. The tower alone was transferred, 

the old lift span being left to form a part of the perma- 
nent way. 

Now the tower stands in line on the new bridge, a 
lattice truss draw span has been supplied, and at mid- 
night on Sunday, May 6, the operation of turning the 
rails and making connections for the temporary bridge 
began. The newspaper train leaving the Grand Cen- 
tral Depot at 4:40 A. M. was the first train to pass over 
the line. Our illustration shows the bridge with the 
draw span hoisterl. 

The length of thedraw span is 108 feet, its widthis 
1914 feet, it is carried by 734 foot deck trusses, and its 
weight is 127-7 tons. It ishoisted by a cable hoist, 
and counter-weights are employed to facilitate the 
raising. It will be seen that owing to the moment of 


isto be changed to a‘four-track wayand thecurve isto 
be made an easierone. It therefore became necessary to 
move the station fifty feet to the west to give room feel 
the four tracks on the newly determined curve. The | 
station is a brick building 185 feet long and averaging 
35 feet in depth. The tower, which is seen in the cuts 
rising fo one side of the center of the front, is 19 feet 
square and 80 feet high. The weight of the tower 
alone is estimated at 500 tons, the rest of the building 
weighing 1,200 tons. Messrs. B. C. Miller & Son, of 
Brooklyn, N. Y., the firm that moved the Brighton 
Beach Hotel in 1888, were in charge of the moving, 
which was recently executed with great success. The 
problem was a very difficult-one, as the least inequal- 
ity in support or in moving strain would have cracked 
the brickwork. ee y 

The building was first placed upon Georgia pine 
blocking, generally of 14 x 14 inchescross section, the 
distribution of the underpinning and ways being 
shown in the cuts. The weight to be moved was so 
great and the building so liable to damage that the or- 


| was given to each, andthescrews being of 24 incH pitch, 


this advanced the building three-sixteenths inch for 
each bell stroke. As the screws had a working length 
of 12 inches, some fifty readjustments were required 
for the distance. A week of work was required. Two 
men were assigned for each tower screw, which had to 
give an average thrust of 15 tons each, and one man 
worked each of the other ten screws, and one foreman 
directed the turning. Thus nineteen men only were 
directly concerned in the moving. 

Even the brick entrance porch was moved with the 
rest, although it had originally been decided to tear it 
down and rebuildit. The main body of the building 
varied from 29 to 50 feet deep. Taking this feature 
and the porch into consideration, it will be seen how 
very irregular the structure was in plan; vet, after the 
transfer, hardly a perceptible crack could be found in 
brickwork or interior finish. 


Lubrication, 
In a paper on lubrication, read before the Birming- 


NN 


\ 


THE PARK AVENUE IMPROVEMENT IN NEW YORK CITY—THE TEMPORARY DRAWBRIDGE ON THE HARLEM BIVER, 


the structure varying, the counter-weights should also: 


vary. They are accordingly distributed in 22 sections, 
the uppermost weighing'3,600 pounds, the lowest 4,900 
pounds, while the intermediate ones vary proportion- 
ately. As the span rises it deposits the weights one by 
one, and as it descends picks them up again in the re- 
verse order. Two double cylinder Crook hoisting en- 
gines are used to raise it, the steam for which issup- 
plied by two boilers. Spiral springs are introduced 
between the counter-weights in order to prevent shock 
or jar. Two minutes’ time is occupied in hoisting. 
The relation of the old and new temporary tracks, 
where the bridge now stands, is shown very well in the 
cut in our issue of December 31, 1892. 

The Mott Haven station was situated on the west of 
and close to the tracks used by three railroads, the 
New YorkCentral, New York and New Haven and the 
New York and Harlem Railroads, immediately north 
of the bridge. I'wo tracks’occupied the roadbed. The 
place was reached by a curve. Two operations were 
contemplated by the engineers for thisplace—the road 


dinary system of blocks and falls and windlasses was 
'disearded in favor -of jack screws. Fourteen jack 
screws, each of 34 inch pitch, 3144 inches diameter and 
12 inches long, were distributed along the front of the 
building.. Each screw had-as abutment for its outer 
end or head heavy timbers secured to the ground ways 
_by chains. The other or threaded end of the screw en- 
tered a hollow beam, such as used by builders, and the 
‘end of this beam bore against the transverse sliding 
| ways. 

Soap was first applied to the waysby rubbing on the 
exposed surfaces, while between sliding and ground 
ways, where onecrossed the other, thin slices of soap 

| were introduced. The surfaces were then further lu- 
bricated with tallow, and all was ready for the start. 
- The screws wereturned until all felt the strain. There 
| were four screws: along the tower point. These were 
| gradually turned until the tower moved a perceptible 
| amount—perhaps a sixteenth of an inch. Then the 
whole series of fourteen screws were turned in unison 
by stroke of bell. At each stroke one-quarter of aturn 
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ham Association of Engineers, Mr. Railings the author 
mentioned. the following as the requirements of a good 
lubricant: (@) Itshould be thick enough to keep a con- 
stant film between the two surfaces to which it acts as 
a separator; (6) it should be as thin as possible consis- 
tent with the first requirements: (ec) itshould be agood 
conductor of heat; (d@) it should contain nothing that 
will act chemically upon the bearing it lubricates; 
(e) itshould be difficult of evaporation and decompo- 
sition. Sperm oil, when itis sperm oil, is one of the 
best lubricants, but it is dear. Forsurface working at 


-low speeds and heavy pressure, graphite, soapstone, 


tallow, and grease are recommended. For high speed 
and heavy pressures, sperm, castor, and heavy mine- 
ral oils are suitable. For’ light pressures and high 
speeds, sperm, petroleum, olive, rape, and cotton oils 
may be used with advantage, and for steam cylinders 
heavy mineral oils will be advisable. 
ee 

Irary has 4,800,000 lemon trees, which produce about 

1,260,000,000 lemons annually. 
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THE CENTRIFUGAL BOWLING ALLEY. 


A. E. BEACH. 

One of the most entertaining as well as hygienic 
amusements is bowling. The exertion required to pro- 
ject the balls involves nearly all of the muscular sys- 
tem of the thorax. The arms, lungs, heart, back, and 
loins all respond to the movement, and the play is at 
once healthful and invigorating. For young people 
of both sexes it is particularly beneficial. It develops 
the limbs and chest, and imparts grace and flexibility 
to the body. But the practice of bowling is at present 
very limited, owing not 
only to the cost of the ap- 
purtenances, but chiefly to 
the great length of the floor’ 
space required. A first- 
class single bowling alley 
costs $250. and requires a 
flooring 85 feet long and 6 
feet wide. The practice of 
bowling at home in ordi- 
nary dwellings is, there- 
fore, out of the question. 
Special houses for bowl- 
ing are required, except 
when the cellars or base- 
ments of large buildings, 
such as clubs or hotels, are 
made available. 

The object of the pres- 
ent design is to modify the 
longitudinal] dimensions of 
the bowling alley and 
adapt it, if possible, to the 
requirements of domestic 
life, in short, to make a 
bowling alley that may be 
used in the play room or 
other apartment of almost 
any good sized dwelling 
house. Instead of the long 
straight floor, a circular 
eycloidal pathway for the 


of the mixture and renders it more consistent. Being 
very soluble in either water or glycerine, it renders the 
mixture more soluble in water at ordinary tempera- 
tures and gives it a greater homogenity. It also pre- 


vents any remaining traces of mordants, having insolu- 
ble bases, from forming insoluble soaps with the solu- 
ble soap contained in the new substance, by transform- 
ing them into soluble carbonates. 

The constituent parts should be employed in the fol- 
lowing proportions: Fifteen parts of soap, twenty-four 
of glycerine, and five of carbonate of potassium for 


Mortality from Tuberculosis. 


M. Lagneau, from a comparison of many European 
statistics, has tabulated these results : 

1. That the occupations which expose the person to 
dust, whatever they are, predispose to tuberculosis 
to a remarkable degree; e. g., according to Swiss sta- 
tistics, 10 per cent of stone cutters die of it. - 

2. Those who follow sedentary occupations are more 
disposed to tuberculosis than others According to 
English and Italian statistics, of students and young 
clergymen, 459 in 1,000 die of tuberculosis. 

8. Printers in Engiand 


balls is provided, the track 
being thus, as it were, ; 
bunched up in the air, in- , 

stead of being extended outin a straight line as a floor. 
This new system is illustrated in our engravings. 

Fig. 1 shows a bowling alley in which the path for 
the ball is arranged, in part, in spiral form. The ball 
is projected in the usual manner, rells up and down 
through the spiral path, and then proceeds straight 
toward the pins at the opposite end of the room. 

Fig. 2 shows a similar formof path with a return 
spiral added, so that the ball, after traversing the 
spiral path, returns toward the thrower and strikes 
the pins at one side, as represented. 

The balls are kept witb- 
in the spiral pathway by 
centrifugal force, the prin- 
ciple of operation being 
thesame as the well known 
spiral railway, in which 
the car sticks to the track, 
and the passengers keep 
their seats, although the 
ear flies along bottom up- 
ward. 

ee 
A New Product for Oiling 
Wool. 

Mr. E. Godschau, a 
Frenchman, has patented. 
a substitute for oil, to be 
used instead of oleine, olive 
oil, or other fatty matters 
in the oiling of wool. It 
consists of a mixture of 
soap water, glycerine, and 
carbonate of potassium. 
Soap is used because it in- 
parts viscosity to the water 
and facilitates or promotes 
the adherence of the fibers 
to be -treated to each 
other. Glycerine is a neu- 
tral body, soluble, in any 
proportion, in water. It 
dissolves the soap and de- 
liquescent salts an@ main- 
tains in the wool the neces- 
sary moisture, while it is 
being madeintoyarn. Glycerine remains fluid at the 
lowest temperature, does not evaporate on exposure to 
the air, and is not susceptible to rancidity or spon- 
taneous combustion. By itsemployment, the fibers of 
the wool are moistened, lubricated, and rendered flex- 
ible and supple, without being charged with grease, 
and they are preserved from all change. These quali- 
ties facilitate the carding, combing and spinning of the 
wool. Carbonate of potassium is a deliquescent salt, 
and is added to further maintain a state of humidity 
in the fibers, whileitalso increases the unctuousness 


Fig, L—THE CENTRIFUGAL BOWLING ALLEY. 


each hundred parts of water; but these proportions 
may be considerably varied, without departing from 
the spirit of the invention. 

Among the advantages to be gained by its adoption 
are increased solubility in water at ordinary tempera- 
tures, the immediate impregnation of the fibers, and a 
saving in cost, as compared with the usual oil orgrease. 
In the fulling operations, an economy of time is effect- 
ed and alkaline substances and soap are also saved, as 
there is no necessity for extracting surplus grease or 
oil. The fibers or the cloth manufactured from them 


and lithographers in Italy 
to the number of 300 to 
400 in 1,000 die of it. 

4, On the other hand,. 
people who livein the open 
air have almost entire im- 
munity from the disease ; 
this is the case with shep- 
herds, farmers, and boat- 
Men; only one or two in 
1,000 having it, according 
to Swiss records. 

M. Lagneau has also ex- 
amined the subject with 
reference to the effect of 
habitat and density of 
population. 

In France, sanitary sta- 
tistics in regard to 662 
cities show that the more 
the population is crowded, 
the more seriously are they 
attacked by tuberculosis. 
In 95 towns of less than 
5,000 inhabitants, only 181 
in 1,000 die from pulmo- 
nary affections; 33 towns 
with from 5,000 to 10.000 
people lose 216 in 1,000; 
127 towns with 10,000 to 
20,000, 271 in 1,000; 50 
towns with 20.000 to 30,000, 
288 in 1,000; 11 towns with 
100,000 to 430,000, 363 in 
1,000; Paris with its 2,424,705, 490 in 1,000. 

The progression is regular and needs no commen- 
tary ; but it is a question if contagion, increased as its 
dangers are in crowded localities, is not sufficient to 
account for the statistics. Contagion as the first 
cause, aggravated by the profession and the habitat 
as accessory causes. These seem to be the summing 
up of science upon the subject.—Revue Scientifique. 

+0 +e 
A Connecticut River Sea Serpeut. 


Austin Rice, of East Deerfield, a plain, unimagina- 
tive farmer, who for nearly 
fifty of the seventy years 
of his life has resided in 
his quiet home on the 
banks of the Connecticut 
River, said a few days 
ago: ‘I ws near the 
bridge, a little over a week 
ago, when I heard what 
seemed to me like a grunt 
followed by a splash. I 
looked into the river, and, 
not more than twenty-five 
feet away, I saw a big 
snake. : 
“Its head was out of 
water, and its body raised 
some six or seven feet. At 
the neck the snake was 
about as large as a man’s 
leg at the thigh, and the 
body was about as large as 
an ordinary stovepipe. 
His eyes were as large as 
those of a horse, and his 
mouth, which was open, 
was nearly a foot across. 
The color of his body was 
black, and a white stripe 


— <_< 


Fig. 2——THE CENTRIFUGAL BOWLING ALLEY WITH RETURN SPIRAL. 


are capable of receiving brighter and fresher colors 
and are much improved to the feel. As there are no 
unsaponified portions of greasy matter employed in 
the oiling, there will exist no irregularities in color 
after dyeing, thus obviating any necessity for the repe- 
tition of the operation. The risks of fire and disagree- 
able smells are very much feduced. In use, the com- 
pound of glycerine soap and carbonate of potassium is 
dissolved in water at ordinary temperatures, and the 
wool is treated with it in the same manner as with the 
oilymatters commonly employed.—Testile Industries. 
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around his mouth extend- 
ed down to his belly. I 
followed the snake, trying 
to keep alongside of him. 
At one place he started for 
the bank, and I started 
away fromit. His power of locomotion was so stronz 
that he had no trouble in keeping still in the river 
against the current. Whan he got alongside a boat- 
house where some boys were hammering, he heard 
the noise and raised himself about ten feet into the air 
and then fell back into the water and disappeared.” 

Mr. Rice’s reputation for veracity among his neigh- 
bors and acquaintances is good.— Boston Herald, 

SS ——  ———— 

Horsss sleep with one ear pointed to the front; 

why, no man can tell. 
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Poisons on Fruit, 


There has been much discussion of late concerning 
the danger of poisoning from eating fruit which has 
been sprayed with salts of copper or arsenic to de- 
stroy insects or fungi upon the plant. 

~Itis stated that experiments have been carried on 
for two yeurs at the Michigan Agricultural College 
with a view of finding out the truth in the matter. 

The important question is, Do the poisons penetrate 
the skin of the fruit? The tests have shown that cop- 
per sulphate has passed into the body of the pear, 
though more of the solution remained upon the skin. 
If this peel is not a protection, what can be said of 
the thinner skins, like those of the plum, the cherry, 
berries,: ete.? Dr. Kedzie, who made the analyses, 
says that horticulturists often use much larger quan- 
tities of the poisonous solutions than are necessary to 
destroy the life of the fungi; one-half or even a third 
of the quantity generally used would be enough. 

It is not safe toegt fruit which has been sprayed 
with any poisonous salts, for while the poison received 
into the system from one pound might not be harmful, 
if no more were taken, repeating the doses may in 
time result in slow poisoning. 

And how are people in the cities to know whether or 
not their fruit has been sprayed ? 

Fe ee 
.AN IMPROVED BOILER TUBE EXPANDER. 

According to this improvement, a hub rotating on a 
tapering central mandrel carries small steel rollers 
which bear against the inner periphery of the tube, 
a stop collar arranged about the mandrel outside the 
hub bearing against the tube sheet and serving as a 
guide for the mandrel when rotated. The invention 
has been patented by Mr. Henry Strecker, of Marietta, 
Ohio. At three points on the periphery of the hub 
there are recesses cut through to the interior bore, 
and holding rectangular boxes open xt the top and 
bottom, the boxes being of somewhat tapering form, 
and having outer faces smaller than the holes in the 
hub in which they play. The boxesare inserted from 
the interior bore, and projected outwardly, but by 
reason of their taper will not pass entirely through 
the holes, preventing them from ever 
falling through the hub away from 
the mandrel. In each of the boxes is 
loosely held a steel roller, the rollers 
rotating in contact with the inner 
periphery of the tube when the man- 
. drel is turned, but without falling out, 
their outer faces bearing directly 
against the tube and their inner faces 
against the mandrel. Theconstruction 
permits the largest possible opening 
in the hub, so that a maximum range of expanding 
movement for the rollers is obtained. A washer and 
nut on the small end of the mandrel prevents the hub 
and stop collarfrom slipping entirely off the mandrel 
when not in use. 

SNE ee 
Coast Defense.* 

Works of coast defense are required (1) to protect 
our’ cities from distant bombardment from the ocean ; 
(2) to bar the passage of fleets through narrow chan- 
nels leading to important places ; (3) to forbid the oc- 
cupation of harbors useful to an enemy; and (4) to co 
operate with naval coast defenders in closing wide en- 
trances of value leading to important landlocked bays 
or sounds. ee 

In selecting the position for the works, local topo- 
graphy often exerts a governing influence. The best 
conditions are where the ground rises some 100 to 200 
feet above the water; where a wide development is 
offered to the land guns, and a contracted field of bat- 
tle to the enemy; where the depth, tidal oscillation, 
and currents are moderate, thus permitting the use of 
submarine mines asaq effective obstruction, and where 
the soil and sanitary conditions are suitable to the 
objects intended. 

To forbid’ to an enemy the occupation of a harbor 
useful for his purposes isa simple operation. It only 
requires a few modern mortars in a battery suitably 
designed to facilitate accuracy of fire and well pro- 
tected against the operations of landing parties. 

In the matter of mortar or high-angled fire it is be- 
lieved that American ideasare in advance of any ex- 
isting European constructions, although indications 
are not lacking that the subject is now attracting 
serious attention abroad. We have adopted a single 
caliber, 12 inches, in order to secure sufficient weight 
in the projectile to insure deck penetration, and suffi; 
cient capacity for large charges of high explosives. 
Recent experiments at Sandy Hook, as well as reports 
from Europe, induce the belief that either of two va- 
rieties of high explosive may be safely used in charges 
as large as 100 pounds in high-angled fire, and that 
ranges of at least 5 miles may be employed with suffi- 
cient precision to render the service appalling to ship- 


* 4 bstracts from a paper by Brevet Brig. Gen. Henry L. Abbott, U. 8. 
Amy, Colone), Corps of Engineers, read before the International Congress 
of Engineers at Chicago, and published in the Journal. of the Military. 
Service Institntion of the United States, by permission of Major Clifton 
Comly, Chairman of the Division of Military Engineering. 


ping. The greater the distance of the vessel from this 
kind of battery, the greater her danger if struck. 

Rapid-fire guns, chiefly of 12 centimeters (4°72 inches) 
caliber, are favored for sweeping the mined fields and 
water approaches. They will be mounted on the 
balanced pillar principle, so that perfect concealment 
in pits will be practicable until they are brought into 
action. 

Submarine mines will be used to obstruct the pas- 
sage of vessels past the batteries. They will not be re- 
stricted to single lines, through whichit is too easy to 
countermine, but will be distributed over considerable 
lengths of the channel where they can be covered by a 
heavy fire of flanking guns. The mines are of the elec- 
tric type, exploded automatically at contact with the 
vessel or by judgment at the will of the operator. 
Ground mines of cast iron are preferred for shallow 
water, not exceeding 30 feet, and buoyant mines of 
steel, spherical in form, for deeper channels. -The size 
of the latter is adjusted to furnish the requisite buoy- 
ancy, which varies with the depth and strength of the 
currents. Experience has shown that where the depth 
exceeds about 100 feet and the velocity of the cur- 
rent is over 7 feet per second, the size becomes too 
great toadmit of successful working. Tidal oscilla- 
tions greater than 10 feet introduce serious difficulties 
in obstructing a channel by mines, but it fortunately 
happens that at none of our important ports is this 
range exceeded. Where more than one passage exists, 
channels not needed for our vessels will be closed by 
self-acting mines dangerous alike to all comers. A 
pattern perfectly safe to plant, ‘self-destructive if set 
adrift, and exceedingly difficult to remove has been 
adopted. 

Firing mines by judgment meets with but little 
favor in our service. The destructive range increases 
even less rapidly than the square root of the charge, 
and unless wasteful quantities of the explosive are 
used, the difficulty of determining the exact relative 
position of the mine and the ship will lead to failures, 
especially in the case of buoyant mines which swing 
considerably with the tide. By night and in fogsa 
judgment system would be worthless. Hence many 
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smgll charges well distributed and exploded automati- 
cally at the shock of the vessel are preferred. By the 
use of elecfricity as the igniting agent, such mines will 
be harmless to our own vessels. The usual charge for 
contact mines is 100 pounds, and explosive gelatine or 
dynamite No. 1is preferred for service. The electric 
fuse contains #4 grains of mercuric fulminate, and is 
ignited by a current of half an ampere. Mines are 
usually designed to be spaced at 100 feet apart, thus 
allowing for moderate errors of planting, since they 
are not mutually destructive at distances of about 40 
feet. A 500 pound countermine works*no injury at a 
range of 80feet. It is considered that a channel de- 
fended upyn the system adopted cannot be traversed 
with impunity until cleared by the operations of the 
hostile fleet, and the extreme difficulty of effecting this 
object under the close fire of the land guns will render 
such obstructions far more formidable than any other 
kind now known. , 

Space is lacking to consider, except in a very general 
manner, the engineering details of the coast batteries 
now underconstruction to receive our modern arma- 
ment. Magazine accommodation for 200 rounds, of 
which at least 100 rounds will be stored in the imme- 
diate vicinity of the pieces, is provided for all high 
power guns. Shells will be stored loaded, but with- 
out the fuses, and the propelling charges will be kept 
in service cartridge bags protected by waterproof zinc 
cases. No handling of loose powder will thus be 
needed in the magazines. This condition is demanded 
by reason of the immense amounts of powder required 
by modern high power guns. Thus for 200 rounds the 
amount called for by an eight inch gun is 18 tons; by 
a 10 inch gun, 25 tons; and by a 12 inch gun, 45 tons. 

As no funds have thus far been made available for 
the construction of armored land defenses, no definite. 
decision as to the kind of armor to be adopted has 
been made. The matter is held in reserve to benefit 
by the latest developments. It is hardly probable, 
however, that the immense expense of the new types 
of ship armor will be demanded, especially as on land 
weight is rather an advantage than otherwise. 

The batteries under construction are protected by 
earth and concrete. With a view to deflecting the pro- 
jectiles, and to reducing’ cost, as many bowlders or 
large masses of rock are incorporated in the latter as 
is consistent with the formation of a solid monolith. 
The rule has been adopted that the magazine cover on 
any probable path of a projectile fired from the larger 
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high power guns should be 40 feet of such concrete 
and 10 feet of sand, or their equivalents—2 feet of sand 
being regarded ag the equivalent of 1 foot of concrete. 
Near the surface the full thickness of concrete is used, 
and its exterior face is given a slope of 1 on 1for the 
purpose of deflecting the shot. For parapets a breast 
height wall of 25 feet of concrete with exterior covering 
of earth sufficient to fill out to the plane of magazine 
cover is adopted. This total protection corresponds to 
a thickness of about 70 feet of sand. 

The new system of coast defense is fairly inaugurated, 
and will be prosecuted as rapidly as Congress provides 
the funds. Mortar batteries are now under construc- 
tion at both entrancer to New York Harbor, at Boston, 
and at San Francisco. A gun lift battery for two 12 
inch guns has been constructed and successfully tested 
at Sandy Hook. Disappearing gun batteries are com- 
pleted or under construction at Portland, Boston, both 
entrances to .New York Harbor, Washington, Hamp- 
ton Roads, and San Francisco. Mining casemates are 
built with theircable galleries at all the most impor- 
tant harbors, and a fair supply of the mines and their 
accessories are in readiness for use. 

8 
RIGHTHANDEDNESS AND LEFTHANDEDNESS UR. SIORT, 

Are you righthanded or lefthanded of sight? At 
present, in hunting and in pigeon shooting, good 
marksmen generally fire with both eyes open. How 
can they aim, that is to say, place the eyes, the two 
extremities of the barrel and the target upon the same 
straight line? It is possible to put the gun sight, the 


| target, and a single one of the two eyes upon the same 


line; but to do this with both eyes is as difficult as it is 
to putjhe foot of the large arm of a cross and the two 
extremities of its small arms or the three angles of a 
triangle in a straight line. And yet these marksmen 
assure you that they aim with both eyes, and, in fact, 
at the moment of firing, they have both open; but 
they aim often with one eye only, without being aware 
of it, r : 

In order to convince yourself of this, take a piece of 
paper oreardboardor a playing or visiting card, and, 
with a sharp pencil, make a hole in it of the diameter 
of the pencil. Place this card at 30, 
40, or more centimeters from your 
eyes and at 10, 15, 20, or more from 
_ any point upon say a table or wall 
(Fig. 1). This point will represent the 
target, and the hole in the card will 
be the sight. With both eyes open, 
Jeok at the point in placing the card, 
or rather the aperture, between such 
point and your eyes, and, while you 
hold it, first close one eye, and then 
open it and close the other without changing the 
position of the card. Now, you will at once .perceive 
that you see the point sighted with but one of your 
eyes, unless the perforated card be shifted; that is 
to say, the aperture in the card and point sighted 
are in a straight line with but one of your eyes, with- 
out your in the least mistrusting it, since you sighted 
With both eyes open. The same thing happens to 
the marksman who aims with both eyes; one eye alone 
operates usefully for aiming. 

Instead of performing this experiment with a perfo- 
rated card, it can be made with the hand. To this 
effect, place the end of one of your fingers in a straight 
line with any more or less distant point and your eye, 
both eyes being open. Afterward close your eyes alter- 
nately, and you will become aware of this fact, viz., 
that with one of your eyes you will see your finger tip 
and the point that is sighted upon the same straight 
line, and that with the other there will be a wide space 
between such point and the extremity of your finger. 
Many of those who shoot with the two eyes open are 
excellent marksmen, and many of those who formerly 
closed one eye have changed system, having found 
that the advantages of this method are real. The 
object is seen better, the distance is calculated better, 
and, at the moment of pulling the trigger, one avoids 
the muscular effort necessary to close the eye, and 
which has required practice. Children donot succeed 
in it upon the first trial, and without grimaces. Many 
grown people cannot close a single one of their eyes or 
can close only one of them—the right or the left. 

In England, as we know, where first-class marksmen 
are very numerous, «nd where guos of remarkable pre- 
cision are made, gunsmiths are not ignorant of the 
fact that the marksmen who aim with both eyes open 
make use effectively of but one eyé for pointing; but 
they have, it appears, observed that this eye in some is 
the rigkt one and in some others the left; that is to 
say, there is righthandedness and. lefthandedness for 
the sight as wellas for the hands. We say here for 
the sight, as we do not intend to speak of those who 
cannot close the right eye or the left eye, or of those 
who are blind in one eye or the other, orof those whose 
right eye or left eye sees objects more distinctly than 
its mate. 

Those who are blind in the right eye might, if need 
be,shoulder to the left or slightly modify the position of 
the head or weapon. Still, no one is ignorant of the 
fact that there exist special guns for those who are 
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blind in this eye and who wish to shoulder tothe right 
like every one else, without in anywise changing the 
ordinary position of the body (Fig. 2). -{n such guns the 
axes of the breech and barrel are in two different paral- 
lel planes, in order that the barrel and the lefteye may 
‘be easily placed upon the same line, while the back of 
the weapon is to the right. The difference that sepa- 
rates these two planes is that which exists between the 
centers of the right and left eye. 

One may deduce from this fact how important it is 
to a gunsmith who is to construct a weapon of value 
for a marksman who aims with both eyes open, to 
know whether his customer’s sight is righthanded or 


Fig. 1.-EXPERIMENT TO SHOW WHETHER A PERSON'S 
SIGHT IS RIGHT OR LEFT HANDED. 


lefthanded,. just as it is important, before placing him 
upon a railway, to know whether the engineer of a lo- 
comotive, who, by his calling, ought to distinguish red 
and green, is oris not affected with daltonism. The 
majority of men do not confound these two colors, and 
80, too, almost all hunters have righthanded sight, 
butin both cases it is prudent and wise to know posi- 
tively what to depend upon. So good gunsmiths, it 
seems, submit the person who orders a gun of them 
upon measurement to acareful examination, in order 
that the weapon may be as well adapted as possible to 
the proportions and habitudes of the future owner, and 
they do not neglect to ascertain whether the marks- 
man’s sight is lefthanded or righthanded, a circum- 
stance of which he is generally ignorant. For such ver- 
ification they employ the perforated card that we 
mentioned at the beginning of this article. 

Do these gunsmiths obtain other information from 
such experiment? We do not know. The object of 
this article is not a study (which, however, would be 
interesting) of the advantages and inconveniences of 
firing with one or both eyes open with sporting guns 
or weapons of war. We shall add solely, apropos of 
this, that an old soldier has assured us that he has 
spent several days in the guard house because. he did 
not succeed in closing the left eye at the moment of 
taking aim. This fact assuredly should not be isolated, 
and I follow it up now to ask 
whether it would not be more 
rational to teach sharpshoot- 
ers to take aim, like many of 
the best civil marksmen, with 

‘both eyes open—a method 
that would cause the avoid- 
ance by soldiers of efforts, 
grimaces and perhaps punish- 
ment, even. 

Moreover, marksmen are 
not the only ones who, hav- 
ing to make use of a single 
eye at a time, operate with 
both eyes open and even for 
very delicate work. Watch- 
makers and others who have 
made continuous use of the 
simple or compound micro- 
scope finally no longer close 
the eye with which they are 
not looking, and this, with- 
out causing any inconveni- 
ence, does away with certain 
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that such eye may be either the right or the left; (2) 
that there is a righthandedness and lefthandedness of 
sight; (3) that ‘a person may not know whether his 
sight is right or left handed; and (4) that the eye upon 
which the attention and will is fixed—in other words, 
the one with which a person looks—is the one with 
which he sees, even when both areopen. This latter 
fact finds a confirmation in the workers with the mi- 
croscope of whom we have above spoken; and we 
have verified it by the following easily tried experi- 
ment : 

Place in front of your eyes two paper or cardboard 
tubes from 3 to 4 centimeters in diameter, and hold 
them as you would an opera or field glass, but in such 
a way that they shall form with each other an angle 
‘of say 20° or 80°, as shown in Fig. 8. Direct the two 
tubes at two points, say twoopen books or the two 
somewhat widely spaced columns of a newspaper situ- 
ated at.a few centimeters from the extremities of the 
tubes that would carry the objectives if they were tele- 
scopes. You will then observe that it is very easy and 
in nowise fatiguing to read with theeye to which you 
give your attention, while the other sees nothing, al- 
though it remains open, and it is of little consequence 
whether it be the right or the left. 

If, at the moment in which one of your eyes is read- 
ing or looking, you remove the tube that corresponds 
to the one that is not looking, you will continue to see 
only with the eye that is looking, although the other 


beopen. This is the éase with workers with the mi-| 


croscope. 

The sight is an admirable faculty that focuses or 
regulates itself without the aid of our will, according 
as the object to be seen is more or less distant, and 
according as it operates in a dark or highly illumi- 
nated medium, but it may make use of but one of the 
two windows at its disposal, according to the require- 
ments of vision. These operations of the sight are 
effeeted without our being able to suspect them. 

Philosophers have discussed (and what have they not 
discussed ?) whether there are things absolutely indif- 
ferent. Newton, we believe, thought that there were 
things indifferent even tothe Creator. The universe, 
said he, had to revolve to the right or to the left. Now, 
at the moment of the creation it wasindifferent to God 
whether his work began to turn toward one or the 
other of these two sides. 

It has also beenasked whether the preferred use of 
the right hand and the right side is innate, spontane- 
ous, or whether it is the result of atavism and educa- 
tion; and, to look at things merely superficially, it 
would seem as ifone might find some argument or 
other for this question in the fact of the greater or less 
number of cases of righthandedness or lefthandedness 
of sight. It would seem, in fact, as if the sight has not 
undergone the influence of education, in a large num- 
ber of individuals at least, since they do not know 
even whether they are right or left handed. 

But, in acloser examination, we observe that the in- 
fiuence of the hand over the eye or of the eye over the 
hand had to exist, and that it is not easy to establish 
in a peremptory and convincing manner where the 
primordial influence is found—whether it is in the eye 
or in the hand. 

As for us, weare led to believe that there are more 
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and arrow, and it is that, too, that pulls the trigger of 
the crossbow or gun while the head inclines tothe right 
and one sights with the right eye. The same is the . 
{case with taking aim with astone. The man or child 
raises the projectile to the height of the eyes, bends 
his head slightly to the right, places the right eye, the 
right hand and the object at which he is going to fire 
the stone upon the same line, after moving his left arm 
to the rear. The left arm plays a role, but an in- 
stinctive one, of counterbalance, of counterpoise. 

|. But, again, is it the right hand that obeys the right 
eye or vice versa? Does theright hand owe its advan- 
tages to education and atavism, or is it rather trained 


Fig. 8—READING AT WILL WITH THE RIGHT OR LEFT 
EYE, BOTH EYES BEING OPEN. 


unconsciously by the greater innate aptitude of the 
right eye for seeing, sighting and fixing? Then, it 
would be the sight that has commanded the position 
of the body and hand in the cases that we have just 
mentioned. 

We shall terminate this article with a few statistics. 
Out of twenty or twenty-five persons, we have found 
two who had lefthanded sight—a lady who, neverthe- 
less, was capable of handling a sporting rifie and who 
used it-in closing the left eye for aiming, and a short- 
sighted monk. After explaining to the latter what it 
was a question of, we asked him if he thought his 
sight was right or left handed. Heanswered: ‘Right- 
handed, assuredly, since I see better with the right 
eye than with the left.” The experiment with the_ 
perforated card proved to us that he was deceived. | 

Have lefthanded persons lefthanded sight, also? 
Are they lefthanded in the two organs ir the same 
numerical proportion as righthanded persons? The 
experiment is easily made, but we have not attempted 
it, for want of subjects.—_La Nature. 

—- 2+ 4 
Experimerts in Freezing Alcohol. 

The success attending Prof. Dewar’s experiments in 
the freezing of absolute alcohol has a peculiar interest, 
in view of the fact that 200° C. was the utmost limit of 
cold reached or obtained by man, viz. by the use of 

liquid oxygen. Prof. Dewar 
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allowed some liquid ethylene 
to flow through a brass tube 
surrounded by solid carbonic 
acid and ether, and, when 
this cooled, it was passed into 
a large test tube, in the mid- 
dle of which was placed a 
glass tube, with a flattened 
bulb at the end, the bulb 
being full of absolute alco- 
hol. The evaporation of the 
ethylene was then accelerated 
by the use of the air pump, 
and the alcohol.was frozen 
into a mass asclear and trans- 
parent as crystal. The tube 
containing it was turned bot- 
tom upward, and as it melted 
it assumed exactly the con- 
sistence of glycerine, flowing 
in a sluggish way down the 
sides of the tube. Ether re- 
quires less cold than alcohol 


useless effort and. fatigue. 
Have such questions already 
teen treated of in special 
works on hunting and shoot- 
ing or in treatises on optics and ophthalmology? We 
do not know. It was but a short time ago that we 
were ignorant of the facts of which we have just 
spoken, and, in our turn, we point them out to the 
numerous persons who have never asked themselves 
how it is possible that one can succeed in aiming rel 
with both eyes open. 

We believe, then, that it may be established without 
fear of error (1) that it is possible to use consciously or 
instinctively a single eyewhile botheyesare open, and 


EYE. 


Fig. 2.—1. MARKSMAN SHOULDERING TO THE RIGHT AND TAKING sIGHT WITH - ‘THE LEFT 


2. SPECIAL GUN FOR THOSE WHOSE SIGHT IS LEFTHANDED. 


‘right than left handednesses of sight, because the right 


eye has undergone the influenceof the secular educa- 
tion of the right hand and right side. We observe, in 
fact, that, for centuries, marksmen, for example; have 
been taught to assume attitudes in which this side has 
the most important role. Weapons have changed, 
but the position of the body has been preserved 
through the ages. * 


In shooting, the left arm serves only as a support ; it 


is the right that bends the bow and sets free the string 
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to freeze it, and in several of 
Prof. Dewar’s experiments 
ether ice formed on the sidez 
of the glass vessels. Besides 
this, the warm air of the theater was constantly con- 
densing as snow or hoar froston some of the vessels 
used in the experiments, and the chief difficulty of the | 
occasion was the projecting of the experiments on the 
screen by the electric light, so that all present might 
see what was taking place. 
———__ e+ 6+ 2 __—_— 

WITH an opera glass Gale’s comet may be seen about 
May 10 in the constellation of Leo Minor, just above 
the Sickle. : 
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RECENTLY PATENTED INVENTIONS. 
Engineering. — 


FILLING Buast FURNAcES.—Thomas 
F. Witherbee, Port Henry, N. Y. This inventor has de- 
vised sa toprayed charging apparatas designed to pro- 
perly fil the stack, even when Very finely divided ore is 
to be treated, such as magnetically concentrated iron 
ores. The apparatus comprises & Movable bell having a 
central aperture, through which is adapted to pass a 
spreading bell, while a fixed bell is adapted to close the 
ceutral aperture of the movable bell and receive the 
spreading bell. A great variety of charging combinations 
can thereby be formed to permit of placing the materials 
as desired in the stack. 


Coan CHuTE RE@ULATOR.—Johbn F. 
Schmadeke, Brooklyn, N. Y. This is an apparatas 
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uted, while the whole is so madethat the wearer may 
easily putit on or off. 

Pin FOR ATTACHING FLOWERS TO 
Dresses.—Edward W., Stifel, Wheeling. West Va. This 
pin is made of a singje piece of wire bentand twistedabont 
itself to form a. body terminating in two closed loope, 
through which a ribbon may be passed, there being a 
projecting portion adjacent to each loop, and a spring 
Pin and hook at the ends of the projecting portions. The 
pin will eecurvly hold in place flowers in spray or other 
shape without injnry to costumes or Greases. 


Designs. 


CARPET.— William F. Brown, Newark, 
N.J. The body of this design is decorated with flow- 
ers of the rose and daisy type, with foliage in festoon 


arrangenient, and the border has differently arranged 
adapted to operate automatically in connection with the : 


but corresponding festoons of flowers and foliage. 

usual elevator to throw mechanism into gear by the filling } . 

of thechute, which shall wind up a cable on a dram and } HANDLE FoR Spoons, ETc.—Charles 
open the chute doors, the mechanism being arranged so ; Osborne, New York City. A foliated figure at the top 
that it will work ina converse way to close the doors as | Of this handle representa centrally a cluster of grapes. 
thechute becomes emp#y. The invention relates to coal | Near the center the handle is nearly circular in cross sec- 
chutes fled-by elevators, afd from which coal is with- | tion, while near the bowl it is nearly rectangular, with 
drawn for use, where it is desirable to keep the chutes | inturned leaf-like figures on the obverse and reverse, 


fall to prevent the breaking of the coal by dropping to 
the chute bottom. . . 


Railway Appliances, 


Car Covupyine.—John Cochran, Jr., 
Collins, Mo. According to this iuvention, swinging balls 
are arranged, one in rear of the other, rods or bars which 
connect the bails being extended in advance of them and 
supporting an inclined link guide. The bails form 
swinging paraliel carriers, which operate in parallel lines 
and swing the guide back and forth without changing ite 
angie to the horizontal, eo that it will be presented pro- 
perly to receive theapprosching link. The construction 
is simple, and by means of the improvement the cars 
may be coupled from the side or top, without need of the 
trainmen poing between the cars. 


Mechanical. 


Saw HanpiLE.—Azeil B. Van Campen, 
Raymond, Cal. This is an adjustable handle for long 
saws, such as are used for cutting up logs and timbers, 
being adaptable to any saw of this class, and designed to 
facilitate the operation of sawing by “permitting of 
greater freedom of movement of the hands. The inven- 
tion consists of a revoluble handle for the end of the 
saw, with a handle for the back ofthe saw and a hooked 
bolt forclampingthe two handles to the saw. 


.METALLIC Packine. — Frederick A. 
Ives, Grant’s Pass, Oregon. The proper packing of pis- 
ton rodz, valve stems, etc., is the more especial object of 
this in vention, which provides a packing consisting of a 
coil having uncut ends forming steam-tight bearing sur- 
faces. The packing is simply made and is readily appli- 
cable to Jarge or ama stuffing boxes. On one ancut end 
‘of the coil is a pin engaging a correspondingly shaped 
receas in the bottom of the casing, a similar pin on the 
other end engaging a recess on the inner face of the 
gland, fitted loosely on the piston rod or valve stem. 


SEWING MacHINnE NEEDLE Bar. — 
Henry A. Dodge, Boston, and William T. Richards, New- 
ton, Mass. This invention provides the face plate with 
gibs eo arranged as to effectually take up the wear of the 

- needle bar and prevent it from wearing in the face of the 
plate. The gibs are eo made that they will be inter- 

. changeable, right or left, and the surfaces adapted for en- 
gagement with the needle bar are hardened to resist 
wear. 


STONE CARVING MACHINE.—Antonio 
Zavardo, New York City. In this machine a table has 
movement in a bed and a tool carriage is held to revolve 
upon the table, there being a plate adjostably located in 
the bed and adjosting devices, whereby the bed plate 
may be set eccentric to the carriage. The tool may be 
given any required angle to produce a desired undercut, 
aud may be regulated to carve various embossed or intag- 
lio figurea npon the same or different planes. The set- 


ting of the tool is quickly and easily effected, and with : 


-the machine circles and ovals may be made as.desired, as 
well as the carving of any design, even to a figure of a 
homan being in relief. 


Agricultural. 


Mowine MacuHIngE ATTACHMENT. — 
William L. Hay and Robert L. Johnston, Frankjin, Tenn. 
This is agathering attachment comprising side supporte 
detachably secured on the sickle portion of the mower 
frame, a receiving platform and a revolving rake, over the 
rear end of whichis journaled a revolving discharging rake. 
'The improvement is especially designed to facilitate the 
gathering and piling up of seed clover as it is cut by the 
‘mower. The attachment may be.detachably connected 
with any of the mowing machines now in general use, 
and it is simple in construction and easily manipulated. - 


Miscellaneous, 


Hovsrt Mai, Box.—Edwin F. Kinsey, 
Washington, D.C. This box is to be attached near the 
front door of a building, and is so arranged as to indi- 
cate to the carrier when mail is deposited in it, and to 
indicate by a signal to the occupanta of the house when 
the carrier places any mail in the box. The box is also 
arranged to effect the purchase of stampa, stam ped en- 
velopes, and postal cards from the carrier, in definite 
quantities, and the making of change therefor, withont 
tisk of loss of money or mail. 


SoLDIER’s FIELD EQUIPMENT.—George 
H. Palmer, U. 8. army. This invention comprises a 
half shelter canvas tent, to be nnited with a like balf 
shelter tent, and carried by being placed around the 
soldier's bedding and placed in a roll over the shoulders 
and acrose the body, in combination with a valise simi- 
larly carried, to hold ammunition, clothing, and’ toilet 
articles. By the novel construction and by certain strape 
snd attachments, both the valise and half tent roll are 
-held in place on the shoulders, the body and arms being 
unconfined and free, and the weight being well distrib- 


there being flowing tendrils on the back of the bowl. 


Nore.--Copies of any of the above patenta will be 
furnished by Mnnn & Co., for 25 centa each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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1. Elegant plate in colorashowing a handsomeresidence - 


recently erected for William H. Bartlett, Esq., at 
Evanston, I. Two perspective views and floor 


plane. Mr. J. L. Silsbee, architect, Chicago, Ill. : 


A very picturesque design. 


2. Plate in colors showing a cottage at Mt. Vernon, 
N. Y., recently completed for E. J. Walther, Esq. 
Two perspective views and floorplans. Mr. L. H. 
Lucas, architect, Mt. Vernon, N. Y. An excellent 
design. 

8. Cottage at Morgan Park, Ill., recently erected for 
G. F. Patterson, Esq., at a costof $8,000 com- 
plete. Two perspective views and floor plans. 
Mr, H. H. Waterman, architect, Chicago, Il. 7 


4, A summer house at Southampton, Long Island, N. Y., : 


i 
oN ty ~ 
rf 
as ‘ 4 
repeated 
require li id, 
turn. 
Pi 
personal rather than 
xpect 


recently completed for H. M. Day, Esq. Two per- ; 


spective views and floor plans. A model design. 


Messre. G. E. Harney & W.8. Pardy, architects, : 


New York. 


5. A residence at Portchester, N. Y., recently erected 

for Walter 8. Haviland, Esq. Two perspective 

views and. floor plans.) A very pleasing design. 
'* Mr. Louis Mertz, architect, Portchester, N. Y. 

6. Floor plans, interior view, and two perspectives ofa 
reaidence recently completed at Hackensack, N. J., 
for George A. Vroom, Esq. An excellent design 
and unique plan. Cost complete $6,950. Mr. 
Christopher Meyer, architect, New York City. 

%. The Barnum Institute of Science and History, of 
Bridgeport, Conn., donated by the late Phineas T. 
Barnum. A one-half page perspective view. Cost 
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ple of the Romaneagque style of architecture. 

8. A residence at Stamford, Conn., recently erected for 
Oliver G. Fessenden, Esq., at a' cost of $5,199. 
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H. Day, architect, New York City. A very pleas- 
ing design. 

9. A cottage of moderate cost recently completed for 
Hiram R. Smith, Esq., at Randall Park, Freeport, 
Long Island, N: ¥. Cost complete $3,900. Two 
perspective views and [floor plans. Mr. Wm. 
Raynor, Freeport, Long Island, N. Y., architect. 
A very attractive design. 

10. “Otter Cottage,” recently completed for Henry H. 


Adams, Esq., at Belle Haven Park, Greenwich, i 


Conu. Mr. H. W. Howard, architect, Greeawich, 

Conn. An attractive design in the colonial style of 

architectare. Two perspective views and tloor 

plans. 

{ 11. A colonial cottage at‘*The Bluffs,” Mt. Vernon, 
N.. Y., recently completed for B,.A. Hunt, Esq. 
Two perspective views, an interior view and floor 
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The charge for Insertion under this headis One Doilar a line 
Soreachinseftion; about eight words to a line. Adver- 
Masments m Bit be received at publication office as early 28 
Thursday morn ng to appear inthe following week's issue 


For pumping engines. J. 8S. Mundy, Newark, N.J. 
‘*0.9." metal polish. Indianapolis. Samples free. 
Wood pulp machinery. Trevor Mfg.Co.. Lockport, N.Y. 
Microbe Killer Water Filter, McConnel) Filter Co., 
Buffalo, N. Y. 
Bookbinding.—All classes of work. Magazines a 
specialty. Haddon & Co., 139 Center 8t., New York. 
Distance Reading Thermometers.—See illus. adver- 
tisement, page 255. Ward & Doron, Rochester, N. Y. 
Steam Hammers, ImprovedHydraulicJacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia 8t., New York. 
Cheapest Water Power.—See top of lst column, page 
100. Alsotop of 44 column, page 239. Look, it will pay. 
Screw machines, milling machines, and drill presses. 
The Garvin Macb. Co.. Laight and Cana) Sts., New York. 


Centrifagal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizesin stock. IrvinVan Wie, Syracuse, N.Y. 


Inventors wishing to bring their inventions to the. 


public notice should confer with H. Pittock, Room 61, 
1 Beacon St., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparstus, air pumps, 
acid blowers, filter press pumps, etc. 

Patent for Sale—Stall for comfort and cleanliness of 
milk cattle. Agents wanted at )per cent commission. 
M. Schembri, 39 Van Buren 8t., St. Paul, Minn. 

‘The best book for electricians and beginners in elec- 
tricity is ‘Experimental Science,” by Geo. M. Hopkins. 
By mail. $4; Munn & Co., publisbers, 361 Broadway, N. Y. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26t036 Rodney St., Brooklyn, N. Y. 


Patent Electric Vise. What isclaimed, is time saving. 
: No turning of handle to bring jaws to the work, simply 
‘ one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. 


Wanted—A slide valve engine of about 200 H. P. Must 
be in first class condition. Address, giving maker’s 
name, date,and full particulars, also location, J. B. J., 
care tbis office. 


Competent persons who desire agencies for a new 

! popular book, of ready sale, with handsome profit, may 

apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 


¢#™"Send for new and complete catalogue of Scientific 
and other Booxsforsale by Munn & Co., 31 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Namesand Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 

give date of paper and or number of question. 

Hirtes not ans reasonable time should 
3 correspondents will bear in mind that 
some answers not a little research, an 
though we endeavor to reply to all either by letter 
or in this department. each muat take his 
Buyers wishing to purchase any article not advertised 
our columns will be furnished with addresses of 
houses manufactaring or pei the same. 

Special Written Enfurmation on matters of 

rather general interest cannot be 
e ted without remuneration: 

Scientific American Supplements referred 
to maybe had at the office._ 10 canta each. 

Rooks referred to promptly supplied on receipt of 
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rice. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(6008) C. J. T. asks: I have a motor 
built after the Edison style, of the following dimensions: 
: Dram armature core 6 inched long by 434 diameters, 
, woand with No. 16 B. & 8, 32 éections, 6 convolutions in 
; each gection, two layers deep. Fields wound.with 10 
: pound8.No. 23 each. Want to rewind for a power cir- 
cuit. The machine when-run as a dynamo is 90 volte at 
8,000 revolutions. I want tomakea 110 volt machine of 
‘it and ron atslower epeed. Wanttoputin a fan circuit 
| of about ten 4 horse power motors. A. You can proba- 
bly use yoor machine safely as it is. To lower speed, 
increase the number of turns on the armatore, or weaken 
the fleld. To keep high amperage yon must nee a8 low 
Tesistance as Possible. 


(0009) D. 8. 8. asks: 1. Ifa bell berung 
inside a vessel exhausted of air, does it create any 
| sound within said vessel, none being heard outside of 
ysame? A. There is no sound to be heard within the ves- 
‘gel, except by contact with the bell or with eome object 
‘tonching it. 2. If a transmitter were placed in the vea- 
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design.—Shop and mill construction—Seasoning | sel with the bell and connected with a telephone outside, 


oak.—Beautiful designs in parquetry work, illus-. 
trated.—-The effect of fire on concrete,—Water- 
proof cellara.—Emboeaing wood.—Steel butiwith 
ball-baanng washers, illustrated.—‘* The Holland ” 

radiators, illustrated. — Graphite paint. — Sand- 
papering machines.The Van Wagoner & Wil- 
ftams Hardware Company.—Window screens and 
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could we thereby hear the ringing of the bell? Has this 
experiment ever been tried ? A. Yon could not hear it. 
We never heard of the experiment being tried. 


i (6010) E. A. 8S. says: One rule of me- 
+ chanicsis thata belt will always ran to the highestpoint. 
- What is the reason? A. The length of the belt edge on 
| the high side as it is called, when shafta are not.par- 
allel or on the crown of pulleys, i8 alwayslonger than at 
the low part or lowside. The stretch of the belt ‘to ac- 
commodate itself to this condition springs the straight 
part of the belt near ita point of contact with the pulley 
! toward the high part or crown and causes it to run in 
that direction; the effect being the same as if pushed 
by ashipper fork. 


(6011) C. M. W. writes: In supplying 
blast to a cupola at an altitude of 9,000 feet, where the at- 
mosphere is so much lighter than at sea level, willa pres- 
sure of 10 ounces fornish as much oxygen to support 
| theflame under aboveconditions as a similar preascre ata 
‘ loweraltitude, or must the "pressure be greater. to com- 
i pensate for differencein the rarefled condition of the air, 
‘ owingt@thealtitude? A. The atmospheric pressare at 
9,000 feet elevation is only about 10 pounds per square 
inch ; 10 ouncespresenre at the sea levelonly representa 
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634 ounces at the above elevation and would probably be 
too weak in the blast as well as in the quantity ofairaup- 
plied to the cupola. You will need 15 ounces pressure. 


(6012) F. A. M. asks: 1. How can I 
make adry battery? A. Itisbesttobuythem. A mix- 
tare of plaster of Paris and chloride of zinc with chloride 
of ammoniom and water in a zinc vessel with carbon 
pole in center will answer. 2. How can I make fluid in 
Edison-Lalande battery? What should I dissolve caustic 
potazh in? A. Dissolve in water. 8. Please namea firm 
that manufactaresa batteries and supplies. A. Address 
Bonnell & Co., of this city. 


(6018) R. .E. W. asks: 1. Would cotton- 
covered wire (No. 86) answer nearly as well as silk-cov- 
ered for a small induction coil? A. Yes. 2. I wishto 
make some good permanent magnete. What kind of 
steel should I order, and about what will it cost per 
pound? A. Use good quality Stubs or tool steel. 8. 
Willtheinclosed sample of wire give good resaltaon a 
telephone line of two miles? A. Yes. 4. What would 
be the objection to usinga well to grotnd the end of a 
telephone line ? A. None, unless you object to having’ 
the plate immersed in the well. Some slight corrosion 
will take place. : : 


(6014) J. A. MeN. asks: 1. How many 
cells Leclanche wouldI need to worka telephone syatem 
overabout two miles of a circuit (transmitter and. re- 
ceiver being alike)? A. Use 4 cells. 2. Which is the 
bestfor such a line or shorter? A. Leclanche cells are 
asgoodas any. 8. Is a metallic circnit better than a 
ground cirecnit and does it take less battery? A. Itis 
superior, but hardlysaves battery. 4. A body weighs 100 
pounds at the poles and 101 pounds at theequator. How 
is this computed? A. Your figaresare wrong. A body 
is heavier at the pole than at the equator. The relative 
weighta are calculated by the formula for centrifagal 
force. 


(6015) F. H. asks: Can you give mea 
table, or tell me how it is ascertained, what by different 
given current, length of wire, etc., will be the attraction, 
in ounces or pounds, toward the core of a magnet? In 
other words, how can I find out what weight a magnet of 
any build can sustain? A. You will have to calculate the 
lines of force driven out at the poles through the armatare. 
In S&S. P. Thompson's work on the “‘ Electro-Magnet,” $6, 
you will flnd excellent matter on this subject. 


(6016) F. H. 8. asks: Is it possible to 
teflectallof a ray of lightfrom a transparent body ? Will 
not refraction take place to some extent as long as the 
ray strikes the body? A. For the rear surface of every 
transparent body there is an angle of total reflection 
within which all light is reflected. This applies to rays 
of light which, having passed through the body, reach the 
other surface. There is no such angle for the front sur- 
face. : 


(6017) L F. D. asks: Do telephone, tele- 
graph and electric light companies ron their cables in 
the same conduita (ander ground)? If not,why? A. 
Generally not, in order to avoid induction and possibility 
ofdangerfrom leakage. 2. Please give a-solutign how 
to dean hard rubber? A. Wash with ammonia and 
water, polish with kerosene and rottenstone. 


(6018) R. asks if a good tennis court 
could be made out of coal azhes. If so, the method of 
operation and whether the ashes would require sifting. 
A. Ashes alone would hardly answer. You might by 
sifting them and mixing with clay get a good surface. 


(6019) J. D. asks (1) what size wire to 
use to wind motor No. 759 for 25 volta, and about what 
power will it develop? A. Wind with No. 21 or 22 wire. 
2.tHow many storage batteries like described in Scrsn- 
TIFIc AMERIOAN, and how many platesand what size, 
shoald be to rnn it about 12 0r15 hours, and how long 
will take tocharge same? Will dynamo No. 600 charge 
them? A. Twelve to fifteen. The time of charging 
! willdepend on the current. The dynamo named will be 
jlaegerthan necessary. 


i 

{| (6020) A. B. R. asks ifthe simple electric 
motor in “ Experimental Science” can be run to good ad- 
vantage with the Edison-Lalande battery; if so, which 
type would be most advisable, and how many cells 
would be required to give about the same reaultas the 
plunge battery, suggested to run this motor? A. Yes. 
Une ten cells type Q. 


(6021) E. L. A. writes: Where can I get 

a history of the calendar and all ita changes ? What day 
of the week was George Washington born? And in what 
year? (So recorded at that time.) Was 1700 a leap year 
under Julian calendar? To make my meaning plain on 
questions 2 and 8, I will state that I have examined differ- 
ent encyclopedias ou the calendar and find that they do 
notagreein this. Washington's birthday is now gene- 
rally celebrated as having occurred on February 11, 1782, 
and now called February 22, 1782, but the following quota- 
tion from Appleton’s Encyclopedia pute a different phase 
on it: “The change from Julian to Gregorian reckoning 
was made by act of Parliament in Great Britain in Sep- 
tember, 1752, the 8d being called the 14th. In England 
from the 14th century till the change in 1752 the legal 
year began at March 25. After the change was adopted 
in 1752, events which had occurred in January,Febraary, 
+and before March 25 of the old legal year would, ac- 
; cording to the new arrangement, be recorded in the next 
isubseqnent year. Thos the revolution of 1688 occurred 
: in February of that legal year, or as we should now say 
, in February, 1689.” If the above quotation from Appleton 
be the correct way of computing back dates, then, since 
funder the Gregorian calendar we celebrate Washing- 
ton’s birth as having occurred on February 22, 1782, at 
thetime he was born (Julian calendar) it must have 
been called February 11, 1731, Friday. Or if, according 
to Julian calendar, he was born on February 11, 1782, 
we should now, under the. Gregorian calendar, celebrate 
his birth as having occurred on February 22, 1783, Sun- 
day. Which is correct? A. There is no special history 
of the calendar. It is scattered in detached details in the 
encyclopedias and technical works. Probably the best 
account is detailed in the Dictionary of Science, Litera- 
tare and Art, long since out of print, under the heads of 
calendar, year, cycles, and chronology. George Wash- 
ington was born on Friday, the 1ith day of February, 
1782, historical time in England and the American 
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colonies. The historical or business year in England 
began on the firstda of Jannary as established by the 
Romans. The ecclesiastica’ calendar embracing the 
civil or legal year previous to 1752 began on the 25th of 
March, and events between the lstof January and 25th 
of March were usually dated with both years, as Feb- 
raary 11, 17314. The date of Washington's birth was 
fixed in the colonies to correspond with the new regula- 
tion; 1700 was a leap year under the Julian calendar, but 
not under the Gregorian. 


(6022) C. B. W. asks (1) if the motor de- 
scribed in SUPPLEMENT, No. 641,caD be run from an al- 
ternating current. A. No. 2. If not, how must it be 
wound to rnu from an alternating current? A. See our 
SUPPLEMENT, Nos. 692, 717, 944, for alternating current 
motors. 3. What size wire should be used to have it 
run with 100 volta and 10 amperes? A. Use No. 28 wire 
on fieldandarmature. 4. If Ishould make the field mag- 
neton motor 641 twice as wide, which would be five 
inches, aud the armatore core twice as large, which 
would be fourfinches, and put twice the amount of wire 
on the machine, would it be twice as strong as described 
in the SUPPLEMENT? A. In general terms, doubling all 
the lineal dimensions gives sixty-four times the power. 
But as you only donblea portion, youmay expect four or 
five times the power. 5. Canthemotor 641 be run from 
the Crowfoot gravity battery? A. Not satisfactorily. 


(6023) I. R. writes: 1 Can a storage 
battery be charged from an alternating circuitof 50 volta? 
If 0, will the curentfrom the battery be direct? A. A 
storage battery cannot be charged from an alternating 
circuit. 2%. Whatis the main difference between an al-! 
ternating anddirect current motor? A. Several kinds of ; 
alternating current motora have beeu invented. We 
have described several in our SUPPLEMENT, Nog. 692, 
717, 944, to which we refer for their peculiariti¢s. 3. 
Can 21,200 voltcontinuous arc circuit be tapped insucha 
way as to getacurrent of 50 volta? A. There is no 
such thing asa current of 50 volts. By a shunt connec- 
tion you can get such a potential difference. We advise 
you not to doit, as you expose yourself to great danger. 


(6024) 8. J. 8. asks : How does the heat } 
from the sun penetrate through the intense cold of the - 
upper regions, and warm the surface of this planet? A. 
Heat is supposed to be a state of molecular motion or vi- 
bration conveyed through space in the medium of the 
luminiferous ether. A medium having no effect upon 
the progress of planetary bodies, yet capable of trans- 
mitting the pulsations of heat, light, magnetism and elec- 
fu.city. It is probable that heat does exist in apace to a 
very low degree in ita rediant form and’ only develops 
into active energy by resistance of planetary bodies to its 
vibratory trausmission. 

(6025) W. F. asks: 1. What per cent of 
power developed at power house is lost in transmitting 
for street car propulsion of the three following methods : 
Cable, electricity (trolley system) and compressed air? 
A. No exact figures can be given, except that under aver- 
age conditions the electric road may be pronounced the 
cheaper. 2. What SUPPLEMENTS or books would fur- 
fish me with information about compressed air? A. 
See SUPPLEMENT, Nos. 799, 857, 898, 510,766, 900. Also 
SUPPLEMENT catalogue,sent by mail. 3. Why is com- 
preased air not more used for street car propulsion? A. 
It is too expensive and cumbersome. See SUPPLEMENT, 
Nos. 176, 177, 182, 558, 687, 747, 845, 866, 890, 908, 904. 


(6026) H. R. C. asks: 1. Does the induc- 
tion coil increase both the tension and quantity of cur- 
rentor just the tension alone? A. The regular induc- 
tion coil increases the tension and lowers the current 
strength. It also produces a sort of alternating current. 
2. I used common table salt iu place of sulphur of copper 
in making a gravitycell. WhenI connect a small motor 
in the circuit it rons very rapidly at first and then stops. 
What isthe cause? A. The cell rapidly polarizes, the 
combination is in every way a very poorone. 3. How 
can the Leyden jar be charged with a gravitycell? A. 

~ Connect the knob to one pole and the outer coating to the 
other. The charge will be so minute as to be appreciable 
only by very delicate instruments. 4. Why ure the mag- 
netic poles continually changing? A. The reason is 
unknown. 


(6027) C. L. writes : I havethree storage « 
batteries, and I would like to get some idea of what power » 
Ican getfrom them ifattached to a proper motor. Each ! 
cell has 14 plates (7 to each pole), 6449 inches(measured 
only the part that was supposed to be in the solution), 
making a total of 42 plates in the three cells. Can such 
cells be arranged to give small power for long time orlarge 
power for short time? A. Your battery will give about 
18 amperesand 6 volts or 54 amperes and 2 volts, accord- 
ing to counection. The series connection (18 amp. 6 
volta) is preferable. This gives 32 horse power. The 
cells can beusedfrom this as a maximum down as low 
as desired, according to the motorused. 


(6028) F. C. H. writes: We are putting 
in a steam heatingplaut in a large hospital. The boilers, 
five in number, must be situated on practically the same 
level as the building to be heated, uuless an excavation 
at least 18 feet deep and 4060 is made forthem. Is} 
the gravity system of such advantage that you would ad- 
vise this excavation, at an enormous expense, or would 
it be better to have the return water conducted into a re- 
ceiver with automatic pump attached, so that the water 
could be delivered into the boilera? A. The sinking of 
the boilers in au excavation for the convenience of a re- 
turn system is not desirable, in view of the well known 
appliances of the present day for returning the water of 
condensation to the boilera. A small cellar with tank 
and automatic pump, below theline of return pipes, is 
the cheapest and most satisfactory system. 2. In venti- 
latinga large hospital would it be better to propel by 
fans warm airinto the rooms through registers placed 
near the ceiling, expecting this pressure of air. assisted 
by the steam heated ventilating stacks, to force the foul 
air out through shafts near the mop board of each room, 
or would it be best to permit the hot air to escapethrough 
the heated basement corridor through registers placed 
near theceiling, and connect fans with foul air ducta, 
drawing the foul air out of the room through registers 
near the floor, this draught to cause the hot air to circu- 
late rapidly through the room, warm it and pass out 
through the foul air ducts, the latter plan being the 
reverse of the former? A. The plenum or pressure sys- 


2. 


tem similar tothe first named gives the most satisfac- 
tory resulta for both winter and summer ventilation. It 
partially counteracts unequal heating on different sides - 


of the building from outside wind pressure. It prevents ' 
indraughts from the windows by the draught of the fan ! { 
in the other system. The heating and ventilation of a | 


hospital for the insane is too important a matterfor a 
general categorical answer. Theplans should be passed 
upon by an expert in heating and ventilating such build- 
ings. 3. Can you give me the colors used in making 
different colored sidewalk tile out of a mixture of Port- 
land cement and eand ? A. Venetian red, black oxide of 
manganese, and chrome yellow are the principal coloring 
Matters of cement walks. 


(6029) W. L. B. asks: In that class of 
rheostats where change of resistance is caused by change 
of pressure on a carbon powder, is lampblack suitable 
for the powder? If not, where could I obtain carbon 
powder that would be? A. We advise you to use pow- 
dered battery or electric light carbon. If the latter,see 
thatthe copper plating is dissolved before powdering. 
Lampblack would give very high resistance. 


(6030) W. W. 'P. asks: 1. What would 


be the effect if I were to wind a flat iron ring with a con- ! 


| tinuous winding instead of alternating them, and place it ' 


in the fields of the Morday alternatingjmachine? Would 
Ireceivea great deal of current with low voltage, 2. ¢., 

direct current? A. This might bedonewith a proper 
commutator and connections. .It is not advisable. 2 
How many watta do you require for one man power? 
A. 746 watts=1 horse power, or 98 (about)=1 man 
power. 3. I wish to produce Tesla currents. Whatis 
the simplest way forreproducing some of his experi- 
ments on a small scale? A. There is no simple way. We 
refer you to Tesla on‘ Alternating Currents,” $1, and 


Tesla’s ‘“‘Inventious, Researches and Writing,” just , 


published, $4 by mail. 


(6081) C. A. D. asks: Can you inform 
me the degree of heat neceasary to transform limestone 
from its natural state into lime? And what length of 
time is required to complete the process in an ordinary } 
ifurnace? Does it requirea gradual heat, or would a blast - 
 farnace expedite the process ? A. 36 to 48 hours may be ; 
needed to burn a kiln of lime, and a white heat is attained 
in the process. The carbon of the fuel acta to facilitate 
the operation by ita reducing action. Gradual heating is 
not needed. 


(6082) Reader writes: A says that a 
black overcoat is warmer than a light colored oneof equal 


weight, because the dark colored cloth absorbs the rays 
of light, while the light colored reflectathem. B gives 


reasons which are almost identical for saying that the : 


light colored coat is the warmer. Which is right? A. 
In general terms the black coat would be warmer in the | 
sun—the white one in the shade or at night. 


(6083) M. M. asks: What is the ratio of ; Ca 
the volume of high pressure cylinderto that of the in- 
termediate pressure cylinder in a triple expansion engine, 
also the ratio of the intermediate-to the low pressure cy]- | G 
inder? Also, what are the cylinders’ diameter and stroke 
of the largest triple expansion engine? A. The ratio of 
the volumes of the cylinders of tmple expansion engines 
varies somewhat with different makers, and to meet the 
requirements of expansion for steam at various pressures, 
as well also the capacity of a receiver, if one is used. The 
usual practice for marine engines is for steam at 100 to 
180 pounds Preasure 1, 2°25, 5,and for 150 pounds pres- 
sure 1, 255, 690 as the relative volumes of the three ; 
cylindera. The cylinder diameters of one of our largest ; 
ocean steamers having two engines of 10,000 horse power ; 
each are 45, 71, and 113 inches with 60 inch stroke. 


(6034) Inquirer, Newfoundland, asks : 
1. Would an ordinary kerosene lamp, with a sheet iron i 
drom placed just upon its chimney so that the heat from 
it may radiate slowly through the apartment, heat the 
apartment better than the lamp without the above at-. 
tachment? A. The absolute heating power of a lamp 
will not be increased by the absorption by and radia- 
tion of a metal drum through which the heat passes, but 
the action of low radiant best from such a source seems : 
in some way to modify | the susceptibility of the nerves to 


whether the room had a chimney or not? A. The effect 
of a chimney opening into aroom is to carry off heat, | 
; and may only be considered as a ventilator. 3. In case ! 


t of feather bed on which a pereon with mild form of scar-: Cutter. See Band cutter. Cra ker cutter. Vege- 


cient disinfection to fumigate once or twice with good 
disinfectant, for three or four hours ata time, and then 
put bed in open air; or would it be necessary to take 
feathers out of tick, and wash caseand feathers? Please 
state best way to disinfect in above case. A. The 
method of disinfecting as described may be proper and 
safe, if disinfectants such as carbolate of camphor or 
other approved methods are applied to the inside of the 
mattress and a quarter pound of camphor left among the 


' feathera fora season. Such a bed should not be used by 
j other children underelx months. 


The safest way where 
there are other children is to disinfect and thoroughly 
wash everything appertaining to bedding and clothing. 


(6035) P.8., N. O., asks: What horse 
power will a gasoline engine having two cylinders 434x6 
inches stroke give at 350 revolutions? What speed will 
above engine drive a 21 feet long,5 feet 6 inches beam 
boat, propeller 18 inches, 3 blades, 444 feet pitch? A. 
The two-cylinder gasolene engine will havefrom 5 to 7 
horse power, according to the perfection ofthe explosive 

-mnixture of gagolene vapor and air. It will propel the 
boat at from 7 to 8 miles per hour. The engine will not 
run with the speed named when attached to the propeller. 
250 revolutions will be ita speed for the above boatsapeed. 


(6036) R. W. 8. asks if the valve ofa 
high speed locomotive has to be changed to a shorter 
throw when runningata high rate? A. The throw of 
the valves in all locomotives and link valve gear engines 
is controlled by the link motion. The movement of the 
link from the dead point out in either direction controls 
thecut-off ot the valve from 0 te the largest opening 
that is allowed by the constructicn, the amount of cut- 
off being generally designated by the check notches on 
the clamp arc. 
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Boller covartng, W. A, Scott, Jr.. +» 519,187 | Holst Spparatus, W. Roth.. Socesiewvaes 5 /O19) 
Boiler c8, BLEB: J me b1g,267 | eCheck Hook. Hai and coat book. 
Boilertube cleaner, iL : Hose’ bridge, H. Sandrock ..........scecesesccscceeses 519,186 


Hose nozzles, portable and adjustable 


: Kiln, See D: 


for, W. A. Cain.. 518,956 

Hot air furnace, G. iar 519,304 

Hub protector, veb icle, N. D. Hodgkins. Sig, 851 

Incubator, H. R. D: - 59,Me 
Indicator springa ane ateam PaURES, apparatus 

Bottle or jar closure, R. for testing, R. C. Carpente 519,235 

Bottling machine, M. P. He Ink, manufacture of prigting pe J Biddy. . 519,082 
Box. See Cigar box. Nat es Paper box. Insulating material into conduits, means for ta- 

p troducing, D. Brooks, Jr. ........2.0000-see00 «. $19,171 

: Jewel setting mac me. feeder,.W. Rondquist. 519, 


293 | Knife. RS By xnife, 


' Knife, R. J, Christ sty 
Knife handie, brush back, etc, F .N. Feok..- 
Knitting machine, circular, Branso 
Ba a appara, - en Whitney. Lace fastener, J. i. Crai 519.01 
Gamers § st ter. 1, F, Hiden............. secceceesces 019,247 | Ladder for sleeping cars, siding, J: B. Holbrook: sib 
‘ Ladder, sectional, H. H. pans.. 

i Gan ‘alnag BpDeratia: @.H. Perkins. ; Lamp, electric arc, J.C. Fyfe.. 
+ Can fillin; ee ae J.T ‘ Lamp, electric are,J.B. cK 60 

«st coup! H. Bridge. - Lamp, incandescent electric, F.'3. 

er coupling, P -C. Brow Lantern, Gill & Atwood 
acoupling. J. Coup...... Last, F. E. Benton... 
ares up] nes. ig Last.J.C. Kupferle.. 

Car coup thg, D. D. Nolley..... Latch and lock, combined, 'N. = Gregory.. 

Car coupling, Reynolds & Jones. Lathe, turret, F. H. Righards.......c..ccssssere 

Car coupling, C. H. 8mith........ 519, Laundry hanging rod, W. 8. Gob burn... 

Car coupling, Wolcott & Pe Ba 519.216 | Leather skiving machine, N. D fres 

Sar dumping apparatus, P H. Hagene: 519,257 | Lite-preserver, buoy, etc., ‘automatic. A. Colo! 

Car fender, 3. C. Kind aN ih 619,128 | Liquid separator, centrifugal, J. L.J ousson.. 

Car platform gate, J eb 519,066 ar te eee bicycle chains, and bearings, W 

Car Car safety guard, street, 8. "Norgon $19,046 | BATHONE. 0... ceca cece cect ecce nse cseesones 519,096 

Car switch actuator, 8 8) ling. - bag Lubrlegttog device tor car oF other axles or 
orton.... 8 


Care curtain rod fiz tare for sleeping. J. Kirby, 


Car wheel gaard or Pendens. F F. 


i cua: “See Dental chair. * Mail box, J. G. Cutler. 

; Check hook, P. F. Cavalier............. t Mailing machine,J. A. 
: hese forming machine, B. R. Van Ey. 519.209 ' Malt Hg uors. ap 

Cigar box, L. Rosenfeld..... 519,204 . H. KE. Deckebach.. 


i Cigar press, Schupple & Hub 
? Cistern cleaning machine, J. Shep! 

, Clasp, P. Jam 
i ‘Clay p oe Machine for manu acturing, W.G. 


619,163 * Match makin; 

619,074 - Match safe, D. Goodlett.......... 
518,956 ' Mattress filling machine, W. HA. Patn 
Measuring dress skirts, device for, A 8. New- 


machin 


dabisea Gocuai gongedceecesbedes stucuseeveess oe 519,927 COMD 0... .ccccee cececececees es secsescesccecesses ces 019,090 
} Cloth ing macbine, W. A. Richardson......... 539,073 | Measuring implement, taiior’s, D. Hawle: ~ 518,947 
Cloth ae and Grying machine, R. Parti ugton.. 612,200 | Measuring textile fabrics, apparatus for, | FC: ie 
Clothes drier, Douglas & Austin. sig. 178 | "Stephan ...-----seesecr teres ds 519,277 
Clutch, automatic stop, A. C. Camp 173 | Meat chopping machine, A.J. Kull. 
Coffee pot and filter, C. H. Huxfo! 619,020 | Metal, machine for joining and rolli 
Coin tray, H. A. 948 Tr n & 8 5 


Converte r,C. M. Alien. . See Grinding mill, 

verter for smelting ores. C. M. Mould maktn, trachine, L. Ribereau y Marfteaux. 519,310 

Copper from its gres extracting, a. Ww. Goetz.... : Moulder’s tac M Meh lt cio .si co aleasosates Gene > 519164 
Copy holder, R. Sheld Oop wringer, Wn ‘Banneit, diduie Sclewetve’slewe'es Faxes 9146 
: Core making machine ¢: ‘RU Schmidt... : Motion, device for converting reciprocating into 

i Cotton press, F. L. Wait ae enieeececcee fotary. F JACKSON. .¢.......ccccceecceceeeeescoees 519,064 

i ; Coupling. See Car co Motor. e Electric motor. 
:@ ees | Motors, hydraulic Ho apparatus for controlling fluid 

1 oF 519, pressure, C. BONJOUL........cccccee ce eeeenesseee . £19168 

| mower Bet Sater +. 519,197 


: 519,070 | 


Mower, lawn, H. Deck.. 


Cultivator and planter. ea mer secccscecevscees SIO Music leaf turner, J. W. Darley, Jr. 
{ Gultivatar, (later, ¥. eases a taseeneeeceae 518,940 ; Musical instruments, transposing keyb oard for, 
Curtain fixture, ¥. W Willinae= wouvcequiveicgsisates ‘M. Philipps....... =v ese $19,091 
| Musical instruments, vibrator ‘for reed, H. Janes. Bina 
table cutter. Nail puller, G. J. Capewell Boe 
Cutting machine, Wilson & Hesch, Jr. 518,978 Bees 
Cutting off tool, B. W. BIg o4 
Dairy, portable, J. H. 1; Melivee 519,196 
| Darping and embroi dering frame frame, @. P. Hull, 510.268 | OU ‘on bs. viger. webaaes Sisdanens » Big 
Dental chair, T. H. & BH. Gardner........ wee 5 i Ordnance. LE oading, J. H. 
Disk, buteer, R. Hill.............. ze Ore crusher, F. Bishop 
Dish “cleaner, F. Noble...........- ; Organ pe, P. Wirscu! 
Piinteoting & pneratas, Biratton a a t attachment, F. M. 
Distills ic : Pan. See Eyaporating Pan. 
Dough e MbTEOP.. 2.1... ace Bain Paper gutting pachine, J. | J. Sper 
Drier. |B Paper box, A. eeves. Jr.. 
Dr ll. See Rockdrili. : Paper fixture, toilat, 8. Whee 
Drill _ Fells, ete., C. E. Wyman aie wecteisteemcaees'ala 519,012 : Paper vessels, macuina for making, 
eaman. aie 619,138 | BOD Ki osiceescoescescsacicensses 


Bye, Wtoal allzarine, R. Bobn.. 
Dye, brown, petroleum, H. A. Frag 


ee 519,229 ! } Pen, drawing, Haug & Roller: 
Bre, brown petroleum a nitro, Hi. J rr Frasch.. 


619,036 ; Piano action, W. W. W 
518,991 | Pianofortes, self-playing attachment for. T. L: 


se Srgsc. 618,902, —--—- L@D@AT....... oo. e ce eaee ec cncnencnccencennecescce 519,157 

conductor: és undergrennd ‘condufta, 5. - Pierack, folding, T J. ‘Shannon soso tials 519,007 

EB. Comme®..............seeeeeee 518,989 ; Pigments, manu acturing, G. EB. Moor 518,963 
519,117 | Pi See Tobacco pipe. 


519,280 ; Pibe fastener, conductor, J. H. Bler.. 


518,48 
Pipe threading and cutting-off mac 
Cash 


coils of wire used in, G. Forbes: PPrererrs 518,946 | Planter’ corn. J. & J. Kurt...c.ccc.sssess 18,960 
Electric motor, F. E. Herdman.. «se 519,116 - Plaster, manufactu e Kot H. C. Higginson 19.959 
Electric motor. Ries & Scott...... 519.272 ; Plate holder, m rege ef a A. Stegemann 519.276 
Blectric motor controlling appara low. J. D. 36 18,936 

Uaaswe dees chive as Sale ac a ‘i -» 619,)24 + ! Portable faraae W. 519,236 
Biecinie motor controlling device, F. F. ‘ot. See Coffee 
oid vacrotalg eevee ou'ndiewdeeduee wodioeasaeee 519 121 to 519.123 | Power wheel, A. kt - 519,226 
Blectric motor or generator, W. Baxter, Jr........ 519.281 | Precious ores, converting and smeiting, C. “M. 
Electric motor regaiator, F. E. Bergman « 519,120 - AMON sos cnicsdee vscin a desideesens'eadeasec ceeds ciisleseiece 519,217 
Blectrical distribution, system of, BE. Thomson... 519,076 ' * Prewa. "Sen Giga “préss. “Cotton ‘press. “Hay 
Elevatin, and bag holding machine, portable, @. ress. Toggle press. 

SLING a cseriedt ects. ceedtastheabagdersacdece 619,261 Projectties and apparatus therefor, hardening, 
Elevator. See Electric elevator - AABrustlein .. « 519,232 
Hievator, F. E. Herdman.. 519,118 Puller. See Stump pull 

$19,292 | P mp, W. H. Fetters.........csceccscccsccsscee o .. 519,061 
Elevator controlling device, F. E. Herdmaz....,.. 99,09 | Pam p tor r compressitig air or "gases, Bellis & 
Elevator for buildings. 6. Hall. ..:....555 aoe 519,114 cde sianeckevceeneet 619,205 
Blevator ae: gate, wea Siyger. desassasee Weveean 519,138 Pump, ik it J. Wook. i: Cee he oe 

gine. See Rotary en m engine. mp pipes, vent attachment for, ms. 18,904 
Engine, P. Chouteau............sssseseee Saseseccciaae Bi Pump. steam, E. C. Sree aa 7 51 
Engine tender, Toad, J. T. Wright.. eucas > Punch, metal, T. k 
Envelope, A. J. Ritter......... 8 | By $19,359 
Bvarorating - ek ¥, Miller... Bee | Rack See Ple rack. 

sior ent machin + £10,214 | Bailway conductor Pu poor. ol electric, J. C. Henry. 5. 115 
Exervising machine, G. F. -- 518,967 i Railway, electric. W. a Suesedcdecesuae 19,291 
Exhibiting m tischine,eoln-controlied card, McFar : Railway switch, H.C. Benagh.... * Bigtoas 

and & Reid... . 6... cee wean 619,002 ] Railway switch, C. Froelich.........+: 519,082 
Fan sewing machine, J.P. Biliman.. 519,227 | Railway trolley, electric, G. W. Hooper. ag tasinesicns 518,952 
Faucet, M. EB. SpOmord..........ssceecccsccccccecseeee 019,049 ' Rake. See Hay rake. 
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Razorhandle, O. B. Fearn,.........0ee sees scses cnene 619,250 
Recorders, actuating device for manual, H. M. 

GOR CF. oc 2... ie sieicwonscencacesase bac0 es seveer 8195253 
Regi. See Wire reel. 
Register, F. H. Ludington.... ... 519,130 


Registering measures of Nauids, 


Scientific American. 


Wovertisements. i" 


ORDINARY RATES. 


INSTRUCTION-“MAIL 


We Arcbitecture. 


CGFA ee ee a eee 519,181 | Inside Page. each insertion - - 75 cents a line 
Regulator. Back Page. each insertion - - - - $1.00 a line pereinnpa tinier pret atic Ventilation, 
Relay, H. 8. L. Verley.. eg 19) ga or some classes of Advertisements, Special and Bridge igineer! ing, 
Reta ipg, oF lowering apparatus, t. H W'B 5 y| Hepner rates are requcred Balen A 
Roasting and galeining kiln, L. Houze. snide 905A Tbe above are charges per agate line—about eizbt Surveying an SPP aR, 
Rock drill, G@. W. Pickett................-.006 19,202, £19,200 [ words per line. ‘This notice shows the width or the line, Mechanica) Drawing 
Rotary engine OF pump. Knauss me Krause. nddhaoes = Sie t and is’ set in agate ty pe. engravings may pead adver- Mining, i 
bg machine ink fountain, . Petersen. igements a ie same ra r agate lin measure- 
Sawing machine. J. H. Morrison.................0+- 619,198 | ment, as the letter Englisti Branches, and 


Sierews into leather or other material, machinery 


. forinserting, M. Wiederin 19,215 
Serabblag mae ine, R. Mi Fog wave 519,100 
composition for pacify: waves 
K. Richter... ne 519,161 
Seaming macbiner 519, 


etal . MilT 
Sectional boiler or heater. Bauer & Jobnso: $19,297 
Self-attacbing bolt, J. H. Calkins - 519,172 
Separator. see Liquid separator. 
Sewing machine attacbment holder, W. R. Par- 
Sewing machine snap slide, J. K. Hunter 
Sewin sweat-bands into hats, machine for, W. 
AMMEONB, JT... 2. sess eee eee eee oe ee 038 
Shade cord fastoner, J.M Crampton 
Sharpening machines, razor holding an 
~ ing device for. C. A. Worden..............-+.2+ 5 
Bheet metal tubes, ‘machine for making, J. Gould, 


519,134 
19,260 


wbeoceisiegeceeccars nwo ce ievetaceses 419,182 
hse bea din machine. xX: 1, Sehiniedl sre | Seneca * Seneca Falls ig. Com 695 Water 15 Water St., Sen neca Falls, 1 Ne | speak 
joe bo! OF nate machines, Gr. Shapers, Planers, Drilla, Machine Rbo: \RBORU N D M _ 
nee WP Bauer: bina : LAT H E §. 5 1 suger ont Luthes, Tools and Bupplies, : * J | J a= 
Bry ik t ef Bordt.. 6 Catalogue Free, SEBASTIAN LATHE CO, 


Smelting ores, H. Lang Rees niewetse 
Moke COn suming fiemaces Dark, Sr. 
Sq]ldering macbine, can bead. W. H- my 
Sole leveling and buruisbing macbine, 
8pade or shovel, P. Caldwell, Jr 
Spark arrester, K. Ringheim. 
Spoke socket, P. Scbneider.. 
Spools, machine for dressing half, 
Stamp holder and moistener, G. Loomis... 
Steam engine, W. C. Cbureb........ 
Steam generator, A. W. Finlayson. 059 
Steam or otbermotive fluid engine, W. C. Church 519,238! 
} 8tool and foot rest, combined, P. C. Brown: ise 

‘Stop motion, C. A. Taft 
‘Storage battery, Phillips & Entz. 
Store servi ce apparatus, D. Lippy. 
Stove, heating, Wright & Bailey........ 2 
Stovenipa cluowy mechiue, A. Syvetgen..- é 
Rtoves, wator beater for gus, L. M. Stone.......... 
Strainer for tea or coffee pots, press, F. conte” 519, 108 | 
Stump puller, A. J. Larkin wes 519-268 


180 CHLYERT Sf., CINCINNATI, 0, j 


WELL DRILLING MACHINERY, | 


MANUYAQTUHED HX 


WILLIAMS BROTHERS, 
ITHACA, Nz Yay 


Mounted and on Sills, for 
deep or shallow wells, 


Surveying instrument, W. R. Whipple 

Sitch. See Railway switeb. 

Bwiten “working mecbanism. Brackelaberg & Ed- oe 
wards. - $8); —- hice ae nc iad 
Ting e. G. 

i machine, W. Mi. Littie..... ja | ARTESIAN 

phone, H. V: Kolbassieff....... 518.959 | G. 

Thrasbing macbinc feeder, C. M. Tanquary.. 19,029 - water supply. 


Time alurm, electric, H. P. Sommer aca 
Tire marker, O. F. Farwell:. 


Tire, wheel, H. M. Devoe. . -- 519,198 
Tires to wheels, device for fixing pneumatic, Hi. 
De VAM Zelles 23. ics ceedets otis cues des: decve views mae | 


Tobacco, device for sprinkling eine material, 
upon, CT, Marburg 
monaees Pi pe, C. Peterson. 
Toe weight, J. D. Keller 
orgie press, double-acting, 
combination. (;. J. Capewell 
Ter, ‘pistol, W.ADuechting. 
He Ming machine, J. W. 
‘oragren.. 
Tube caeing davice, CG. G: Larson. 
Tag, hame, W. Timmi _ Sieetetislne’s fsiewiedy 
writer counter, A _V.Gearkart. . . 
Valve device, C. H. Watters......... 00-60 eceee ee 
Valve for condensers, water regulating, W. F. 


et: 
® 


Garrison. 5 sis 
valve: ofl, G.H. Perkins 31Y,308 
Rue Ti lating, J. Nageldinger.. 519,089 
Yor aabis cutter, J. Roslosnik. 519,005 
Vebicle, F. W. gimmer........ 515, 53 
Veiocipede bearing, fF. D. Ow 419,269 
Vertical flue boiler, C. Abrens............:....2-.05- 819,013 
Vise, ¥3 #. Snediker. . 9,008, 519,028 
Warp fa bric, 8. bpogne Seieeee 519,101 
Washing machine, A. fr 519,308 
Wheel. See Power wheel. 
Wiréreel and stretcber, H. Frick. 519,087 


Wrapper or envelope, P. J: Ogle..: 


seerdeee ald, 


‘supply. Contained 
PLEMENT, No. 943. 
: office and from all newsdeulers, 


ag 


91 & 92 WA'TER STREET, 
. PITTSBURG. PA. 
Manufacturers of everything needed for 


ARTESIAN 


BKotlers, 
we 


Pr esa, Advertisements must be 
received at Publication Office as early as Thursday 


morning vo appear in tbe following week’s issue. 


axwa, Lathe 
jortieera. 


Y WELLS —BY PROF. E. 


Smith. A paper on artesian wells as a source of 

Wepential geological conditions of arte- : 
sian wells. Some chemical features of artesian well 
in SCIENTIFIC AMERICAN SUP- 
Price 10 cents. 


for either Gas, 0 Oil, Water, or Mizeral ‘Testa 
tmgines, Pipe. 
Drilling Tools, ete. Hiustrated 
catuloyue, price lista, and di- & 
erunt sneets on request. 


‘And _all other Metals Perforated or Eeeauired ’, or Grain Gleani 
{ng Machinery, Woole: 
and Malt Houses, Di 
Tie. Wo, 


ELECTRICITY. 


Diplomas awarded. To begin students nead only 
know how to read and write. Send for FREE Circular 
j ot information stating the subject you think of studying 

to ‘The Correspondence school of Mechanics 
and Industrial Sciences, Scrunton, Pa.; 


4000 STUDENTS. 


ICE- HOUSE AND COLD ROOM.—BY 
R. G. Hatfield. Witb directionsfor construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 59. Price 10 cents. To be had at this 
officeand fron and from all newsdealers. 


Screw Cae 
tog Aube 
Matic Crosa 
Feed, ate. 


AN 
Ine een NE OWN EME ae. 


AYSTAL WHEEL; SLAB & Lo 


ALSITE ¢ SOLDER 


ALUMINUM. 


with steam or horse Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Full particulars on application. 
power. ALSITE ALUMINUM CO., 106 Liberty St., New York. 
Send for : 


gga ROCK DRILLS ee =. 
a Wiliams Beothors. | 


ITHACA, ALY, 


GENERAL MACHINERY Fur 33 
MINING, TUNNELING.” 
RBMARRY & REACROAD WORK. 
RAND DRILLCo 22 Park Pace 


epee 5 MATCH = MACHINERY. 


,, aeteat improved. Complete planta furnished JOS. C, 
DONNELLY, 148 Huttonwao Btreet, Philadelphis, Pa. 


98u USE GRINDSTONES? 


mounted and nninounted. always 
kept instock. Remember, we make a 


ialtyof sel tones for all ape- 

chal purposes, Pen isk Jor catalogue” 

The CLEVELAND STONE CO. 
@d Floor. Wilshire, Cleveland, O. 


WELLS 


Cordage, 


ayia aka 


STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


ng and Min. 
Cotton, Pa) Pulp. Mi Rice, Flour and On ils, 8 Sugar 

ilieries, Fil a reas to ne, Noa and Ore Screens, B: 

Arresters, Gas and Water Works, Oil, Gas, and Vapor’ Stoves, 


‘ks, Filters, Spark 
ee Machi Standard Sizes Perforated Tin and Brass always in Stock’ 


inGry, Bf6., etc. 


ae HARRINGTON & KING PERFORATING CO., Chicago, 


And 24 Pearl Street, New York. 


Wille Beaton eainben TECHNICAL SCHOOLS: THEIR PUR 
Tinger. See Mop wringer. x 
ree. aie tis aa ton. a and lts Accomplishment. By Prof, RH ‘Tburs. | edie CHUCKS: ‘The National 
ton. per discussing the importance ie people : atyles 
Z TRADE MARKS. Pike nation of the introduction and perfection : Pat’d Reversible 
of Sonbeieal education in the United States, and its de-: Jawa. Illus. gatalogu e. The standard 
Beer, lager, Standard Brewery........ velopment asa part of a state and national system. Chuck since 1682. A Sdross W. WHIT- 


Bvuots andsboes, Terry, Ware & “‘Aliey:: 
Boots and sboes, teatber, J. B. Lewis Comp be 
Celery assed aud Ruid extract of sarsaparilla, liqu 

compound of”, King’s Medicine Compa 


Cement, lime, and plaater-of-Paris, Union Ceme nt | 
and ‘Lime Company 24,649 
Cognac, J. Cukor........ ........28 74,626 
Confectionery. Callard & Boweer.. 24,620 
Corsets, ladies’, Worcester Corset Company. AA,814 


Creme ‘de mentbe, E. Cusenter Fils Aine & Com- 


74,642 
Detergent. liqui v. Belikan..... . 
Dentifrice. IJ oT be ballo. ose eel ARATE 
Firearms, Wicbusch & & "Hilger. 5, 24, 
Fiour, wheat, Cleveland Baking any 24,637 
Flour, wheat. Kunbardt &- ‘Gompany: ~ 24,638 


Knit underwear, gloves, hosiery, a 
J.J. Bally & @om any... 
Lactyl derivatives of par: 
r & Sobne.. fi 
Medicated soaps and plasters. and remedies for 
diseases of the _plood, skin, and nerves, &. F. 
HAnSOD..,... 1... e neers cece en eeteeceeeec eee 
Medicated wine, W. C. Bevan & Company m, 
Medicine for certain named diseases. Po Petree & 
JOM "Yacvaceecwogssiccecctec ct sdnin st setateedetees 
Medicine for the cure of catarrb, “Root Tea-Na 
Herb Company. ......c.. ceiscscneseeetee ce cence 2 
Medicine, tonic, ‘Anheuser-Busch: Brewing nee: 
ciation .. 
Nervine,tonic, restorati 
. H. Winkelmann. 
Oysters, J..L. Best pe cious 


2 24,616 


DY .. 
Remedy for headache and neuraigia, R. Biack 
peer kidney, liver, and other diseases, H. 
Ribbons,eertain named, Hoccaheite. Levis Poe 
Mercantile Com 
pgeren paper shot, 


Skates, roHer, G. E. Curtis................22-teeeecees 

Slate and slate articles, E. J. nson & Company. 24,619 
Soap, toilet and laundry,-A. B. Wrisley 624 
Soap. tallow, K. M. Rapelje 
Starch, laundry, National 


Com pate 
Whalebone. Arcti 


Badge, J. Wood............- iaweaesle data ee aedceaees BR28O 
Boot. B, Nathan. . pala 
Bottle, A. Dryfoos. - 23,240 : 
Carpet, H. Horan.. ~ 23.233 | 
Garbet. W.L. Jacobs’ « 23,231 
Carpet, E.G. Bauer = 23,232 
back, playing, J. 23,238 
Desk and seat, J. GC. Gooding. zak 
Faves iro h, 8. Silberstein ‘ 
Hanger, . Andersen 23,244 to 
Key tin @ aDd guard combined, Merkels & Blevesh 238 
Lace fabric, J. K. EF: ee 51) 


Bietal vessel, 8. W. Babbitt, 1 93,241 


Musical instrament ¥e ave. 
qrolley rite re clip, WA Tane.. 1B 243 
Watebcas: se eeee 25,236, 23,237 | 


A printed pre of the p: ‘ rr _ Gran ing Of 
nt in the forexoing jist, of auy yatent in prin 
tecudd aince Tes, will be furnished from this office for 
Bocente. in ordering lease state the narae and number 
of the patent desired, and remté to Munn & Co., 361 
Broadway New York, 

Canaidiun parents may HOw be ohtuined by the in- 
ventorsa for any of the Inventious named in the fore 
ong list, provided they areatmple. ala cost of #0 each. 
$f compt licated the cost will be a ee more. For full 
instractions adi Munn & Broadway. New 

York. Other foreign patents ney also be obtal ned, 


ntained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Price 10 cents each. To be 
had at this officeand from all newsdealers. 


NTED,PATENTED NOVELTIES 


WAN ONCE SMALL-NOVEL- ODD & USEFUL- 
LARGES? ORGANIZED COMPANY INTHE WORLO FOR THE MANUF - 
ACTURE INTRODUCTION & SALE OF NEW THINGS el aa aud 
aR PIICN A PARTICULARS — at 


os. 934 


and 9365. 


A 


AMATEUR PHOTOGRAPHERS. 


Finish youréwn photos. son elerite Paper. ga 
no ony Pope lt Ong Wis. 2 or axrpensive solutions, 
se RECete, Err and Tal Particulars free. 
ae near ith and State Streets, 


GHLERITE 


eae CO, 
ding, 


TELEPHONES 


That xnre good—not *‘cheap things.’? The differ- 
ence in cost is little. We guarantee our apparatus and 
our customers against loss DY, 

ur gNarantee and instruments are BO 


- 61g] WESTERN TE EPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largest M Manufactur ersos Telephones in the United States. 


arantee 


AIR COMPRESSORS, 


ROCK DRIILS, 
COAL CUTTERS 
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Ered made nor ali kinds 
ar Wis 

4 Teal 0o., a 
Ew Send ‘or Catategue. 


cy 


The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
-Boston, Mass. 


This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber''17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 


The Vaniloman Universal | Bench Lathe 


——- 


Scientific American. 
LOVELL DIAMOND CYCLES |C# 


HIGHEST GRADE. . FULLY WARRANTED. 
Vor Men ov Women * 
pee“ YBoys ov Gws. 


JOHN P. LOVELL ARMS GC. 


Manufacturers, BOSTON, MASS. 
Popular Prices. Catalogue Free. Agenta Wanted. 


Light Roadutar, Weight 25 Iba. Price ‘B115. 
¥ 


Get a COLUMBIA 


Is Bconomy : 
Célumbias are built to last. Riders know this} 
the houest old Columbias about 
ing good” service year after year. 
Columbias are ‘g 


The’ standard 
lumbia price of 


as 
must prove at- 


* tractive to 


tending purchaser 

ofa wheel. 
Our catalogue for 
1294 shows a line of 
wheels all newly de- 
signed, which for attractive- 
ness excel any bicycle ever 
offered, It is free at our agencies, or we mail it 
for two two-cent stamps. 


POPE MFC. CO., 
Boston, NewYork, Chicago; Hartford. 


$6.00 


KODAKS=:. 


Eastman Kodak Company, 


t Rochester, N. ¥. 


WATER MOTOR, $ 


1 Sead for 
7} Catatogwe. 


Fane, pce Cream Ey Freezers 
0. Lathes, Scroll Saws, 
Church Organs, ete. 
NEAPOLIS, MINN., Dec. 4, 1888. 
THE BOLGIANO WATER MoToRCo., 


Gentlemen:—Enclosed .plaase find cheek for No. 3 
4 Water Motor.’ It has gtyen gréat satisfaction, and 
now being torun a printing i and also 


an emoulaifier, both of whic nsiderable 

ower, and although it'ls Mtiactiad to urate inch { 

fap it rune both pears and éttulstfler esatl 
Reg , 0. A. BLITH 


EN & CO. 
.No, 3 MOTOR, 815. Printing 


For Fans, 


jean es: Griudstoues, Coffee Mills, Wash- 
° ‘or Send for Greulsre. 


#87 Ali Stee of Laght Fans for sale. 


Cas Iron, $3. 


Bolgiano’s Perfection Gas {ron enables You_to do 
your. Aroping withaut the use of a sto¥o, aud ia in 
erery way super! ror ta foe in'3 of the Mind ever 
citered the pub He. Get hof ind minutes aud coats > 
yto heat 
PHILADELPHTA, BA. April 1, 18. 


coeuth & 

Tith HOLGIANO WATER MOTOE Co., Baitimora, Md, 
» Gentlemen: Your Qua row ved to-iay and at omte putin 
! service. It-gives entire satinfaction, and our folks are glad ta 


, Dave it. 
traly, W. HA. MATTH 
Assistant Beaton Mater Broad 


TITHEWS 
: Bt. Station, P. RR. 
Just what.I wanted. in 5 minutes. Irona and TEBE 
erfectiy, Havetwo niin am dollghted withthem. One fa 
end. 


MES, CHAS, J. TAYLOR, 1525 Madison Ave., Baltiuiore, Md. | 
You’vegotit now. <A cool Fitchen, Ut. 4s just happiness to a |# 


sick woman. Cansit down and iron. @ stove and costs 
60 little to heat. 
MES. 8. T. PLUMMER, 1006 N. Eden 8t., Baltimore, Md. 


You may send me i dozen Perfection Gas Irons. 801d 700 char- 
coal irons. Expect to sell Lae more of yours. 
WANAMAKRR, Philadelphia, Pa, 
Enclosed find check. Ship 1 dozen Perfection Gas Irons quick. D. E. 
Ship immediately 1 dozen Perfection Gas Irons to Novelty &Gas Co.. New York ee 
r Perfection Self-Heating Gas et couldnt be better. Ilove to use it. Su BaxUTABY fakes Hot 
€' Heonomical too, INNIGHAUSEN, N.C 


aah D - LOUIS P. alr ert 8t., Baltimore, 4d, 
Wouldn’t take $50 for mine unless I colt ‘get angther. it saves half the Tork and is ten times as chea; 


ELIA LACKNER. 28 Vair Oak Avo, Baltimore, Md. 
Send np 1 dozen Perfection Irons now. Gets warm will s6 . Like it very much. Will send down check. 
DELIVERED FREE ON RECEIPT OF PRI 


NER BROS., Lexington St., Baltimore, Md. 
; THE BOLGIANG. MANUFACTURING C 


END FOR DESCRIPTIVE CIRCULARS. 
WHROLESALE “aND RETAIL. 


Gas iron, Patent 
aaa ied for, 1994. 
WHLE & OO., Chicago, Ill. 
. JEL PINCH BECK, N. ¥ 


+3 c . 
Bolgiano’s Perfection 


i 415 Water Street, Baltimore, Md. 


— 
Durable—Easily Applied. ! E 


This Koofing contains no coal : 
tar and will not dry up and) 
becomebrittle under exposure |- 
to the weather. 


E~ Send for Free Samples and i 
Circulars to 


> Ww ARBREN, GBR ICAL 


S85 Falton Street, 
New York, U. 8. A. 


Gold and ser Watehes, 
Trleysies, G ORS art Pat Tre 


| Atz Price 


23, Carriages 
i Ses 
A wing —— 
H Sie toed ihe Kettion, Bone Mille, 
Kee femme fee see Rees = 
jowe, 
lawa Howe: Hills, Latkes, Benders, Dom ita Uses and Abuses, The act-; 
con Bhellers “4 ¥ Gerapers, Wire Frace, AYPNOTISM: ence easily acquired. Diustruted : 
Fuatiag Mllts, Wringers, Eaginoty Saws, Steel Sinks, = [ book, $1. Prov. . Anderson, B. B.A. 5, 


Bi 
Counter 

¢ aad sde-how bo agra Maxey. 

CAGO BCALE 00., Chicago, Tk 


Tools, 


181 Bo. Jefferzon Bt., 0 


Scientific Book (jatalogue 


RECENTLY PUBLISHED. 
Our New Catsiogue containing over 100 pag 


Terai tudes ara ay perpen ical 
of cpevation ubout one cent an 
hour to each indicated hore. 


works more than fifty different. subject. Wi 
pei rea to to address on n application. - "Eungter Gen ngine 
MUNN & CO, Pubtisne ie SCMENTLFIC AMERICAN, P.O. Box 148, sterling. “ti. 


1 Broadway, New York, 


- THE ELECTRIC STORAGE BATTERY CO. 


SOLE MANUPACTUBERS OF 


ThE GuLoRIDE AccuMULATOR. 


Elements of alletzes, from100upto 10,000 watt-hoars capacity each 
CENTRAL STATION INSTALLATIONS. 
Electric Launch Equipments; Te! b, Phonograph. Surgical, 

= ind all wspeetat oatie. P ic 


.DREXEL BUILDING, PHILADELPHIA, PA. 


TRACTION 
CELLS a 
~ Spectalty. | 


© 1894 SCIENTIFIC AMERICAN, INC. 


z 

= 

a BOLCIANO’S LITTLE GIANT, No. w? 'Z 
= Will run your Sewing Machine, Fans and other Light Machinery. : 
4 A Week's Work Py SBURG. PA, January 23 1894. 

a Done wa Day. THE BOLGIANO WATER M 

= No Plumbing 7 Sirs:—I have given 0. 1 Motor rather a hard 
54 Required, = test, bY running a yyoes Tathe mods e feet long, and must say 

& | Delivered Free or iio rene reapect fnll: W. J. CARLEY 

an Receipt of Price. Yo y, : 


woe | tp 


asanie Tem'le,Chicago - 


ae T2, 1894. 


(CASH f427ce wae vtec Seansrtane 
— BAY 1S, BocHEsTE « 
TT Spe ene, ny ate. eee toe, Py 
AGENTS WANTED for Grinders’ Bup nbnbo Lib- 
era! Commission. TRH TANITE 2 CO. Strondeborg, Pa. 


THE COPYING PAD.-HOW TO MAKE 


and howto use; with an engraving. Practical directions 


how.to prepare the tine pad, sndalso the. aniline 
by whic the copies are Tada, how to spply the. written 
letter to the , how to 2 Of oF of the letter. 


Contained in Sct ENTIFIC AMERICAN SUPPLEMENT, NO. 
cents. For sale at this office andby ali 
Wanted 1,00 sawyers 


See edlcosin ae allbgrts of the country. 4 
SA WS at Lumb onus SAWS 
A: dress for a copy of Rm- A 


send us their 
‘ook of SA WS, new 1&0 odi- 


eraon's 

8 are firat to introduca_ NATURAL 
Son for heating and tempering Sawa with 
wonderful eitect upon iy Tovtng their qua- 


be Ruinie 
ite, 


rane. fo bness, eral 
38 EMERSON 
To. Alimieea). Beaver 


Alse.autpirs * 
aT WERER SORT 


SCIENTIFIC AMERICAN SUPPLE- 
MENT, Any desired back uomber of the BCIENTIFIC 
AMERICAN OLVLEMENT can be had at ee offica for 
20 centa, Also to be had of uewsdealera in all parts of 
the country. 


Don’ T DRINK [MPURE WATER. 


: WATER . 

fm DISTILLING APPARATUS 

FOR FAMILY USE. 

AS St peraiae cre Ss 
PURE WATEBR :, 


ry the table or other 
ae wit ts 
bao- 


— 

per eot Water Dis- 
Patent: Pai ng Apparatus onthe 
Apptted For. ina e Booklet Free. 


JAS. CURRAN MFC. SOMPANY, 
and Hot Water Heats 5, oe 
Refrigerating and Ventliattor Bip Piet 
516 W, 3@th St., New York, N.Y. 


WHEN ON 
YOUR WHEEL, 


ent, for appearance and to 
clothes—ane of our 


wear—for enjo 
save Your Ww 


Bloomer Bicycle 
$7.50 Suits, 


It snenades ¢ Coat: Bloomer Tro sers of the 


UNION BICYCLE CLOTHING CO., 
2}9 Market St., CHICACO, ILS.» 


iT : 
| THE STANDARD” 
iM THE ONLY 
DRIPLESS STRAINER 
in the world. 
to soll table 
lineu. Nowires to ch 
at. “No falling 
eautif'y eae, plated. 
Sent to any address on g 
.-Facedye, oer 2 es 


No drt 


36 Maiden Fame, 


Standard Scainar r Co. 


“New York City, 


Casting up 
Figures 


~L_s not only the hardest kind of 
work, but yourtime is worth money, and 
the time of the one 
who does it for you 
costs money. Is not 
time and money worth . 
saving? Did it ever 
occur to you that by 
getting a Comptom- 
eter you might save 
time, avoid mistakes 
and ruined nerves? 
The Comptometer not 
only performs addi- 
tion, but a/Z arithmet- 
ical ‘operations more 
rapidly than any other 
known process. 


St. Lawreftce State 
Has tte, Degeneres 
N. Y., writes: "We co 
not get along without it 
except with the aid of an 
additional clerk.” 

Write for 28 poge 
Feit&Ta ant Mig. Co. 
§2 to 56 Iilinols Street, 


CHICAGO.: 


PRINTING INKS. 


MENTIRIC AMERIC. printed with CHAS 
BN. Nir ye OHNBON & CO Sake teeth and Lomoard 
He Shileleivbte, and Fiore 8t., opp. Duane,.New York. 


